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MILLER. 


valley to the south of ( 'adadalman, but tiio majority an* at Mahitubat, a 
comparatively large valley which opens out on the other side of a rocky 
point, north of Uadadulman. 

The extinct volcano, known to the natives as Dakolabalai, rises at the 
extreme southeastern point of Cnmiguin. There are several places with 
an area of from 10 to 20 hectares on the southwestern slope of this moun¬ 
tain where there is no vegetation and where there are many openings in 
lhe ground which emit sulphurous fumes. On these bare places and on 
glassy spots just hex mid them are numerous artificial heaps of stones. 
Captain Mitchell, of tin; Signal Corps of the United States Army, was 
on Camiguin in the latter part, of 1000. lie was mneh interested in 
these stone piles and opened two or three of them, fn the center of each 
he found a large earthenware jar. 

My visit to Camiguin was Tor the purpose of discovering some clue to 
the people who buried these jars. The stone piles were found to he from 
U to 5 meters in diameter and were made up of stones ranging in si/e 
from a few centimeters to 50 centimeters in diameter. The mounds 
lose from 50 to SO centimeters above the general surface of the ground. 

'The stones in some eases covered a mound of loose, brown earth mixed 
with loose stones, in others, a mixture of sulphur and clay, either in the 
form of a powder, or consolidated into rock, probably by the deposition of 
sulphur. In the center of each was an earthenware jar. The greater 
number of these jars were broken, usually so badly that they could not 
lie taken out. The earth in which many of them were embedded was 
moist and the jars, which appeared to have been poorly baked, were in 

• <>iise<|ucnec easily destroyed. They hardened on drying in the air. 
Those which were embedded in the hardened sulphurous mass in some 
eases were broken, in others they could not he removed without breaking, 
while in a few instances it was possible to geL them out. A few jars had 
an inner coaling of very delicate crystals of sulphur. 

'The vessels varied in size from 20 to 00 centimeters in diameter, and 
in height from 20 to SO centimeters. Some of them had mouths but 
little narrower Ilian the greatest width of the jar, while others had small 
openings, not more than 15 centimeters in diameter. All had originally 
a cover of some kind over the opening, either an inverted jar or a true 

• over. Only in the case of one small vessel did 1 find the cover unbroken, 

(hnt I could determine its form. This cover was of almost, the same 
shape as the jar below. 'The fragments which I found led me 1o infer that 
some of the covers had extended about hallway down the side of the body 
of the jar, being in reality inverted jars: others seemed to have, covered 
the opening of the vessel and l«» have extended hut a short distance beyond 
the edges. 

There can he no doubt II d ' j. u-od for containing the 

bones of the dead. 'The men-.^i ..... ... .nines were, found ill two 
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of them, but they were too small to determine what bones they were; a 
third jar contained a small piece of one of the bones of the skull, in one 
of the jars were found a few common, pale blue, glass beads together 
with a piece of dark brown, loosely woven, coarse fabric, which fell to 
pieces at a touch of the hand, in another jar a few more blue bends of 
the same kind were seen together with a black, sticky mass which had a 
very unpleasant odor. 

I found it almost impossible to secure any information on the island 
about the customs of former times, because the people native to (-amiguin 
had all died and the few old people still living had come over from Luzon 
or from other islands in recent years. Thu only statement as to the use 
of these jars which I could secure was from a young man who told me 
that he had heard an old man say that they formerly buried the dead in 
earthenware vessels, cutting the legs of the corpse at the knees so as to 
make it possible, by doubling the legs, to put the entire body into a jar. 
While this may have been one practice followed, it could not have been the 
only method of burial, because many of the jars had openings too small to 
admit the body even of a young child. Of course, it is possible that two 
methods of burial might have been followed at the same time, one, that 
of putting the dead body in a jar, and the other, that of placing the bones 
only in the vessel after the flesh had either been removed or allowed to 
decay. The presence oT I he black, st icky mass and the beads in one jar 
and of the piece of fabric and beads in another would seem to argue for 
the first method, and the small openings in many of the jars are certainly 
an argument for the second hi el hod. 

1 made inquiries.of many people ns to the existence* of similar heaps of 
stones in other parts of the island, but l could learn of none excepting a 
few on the other side northeast- of the volcano from those already de¬ 
scribed. These 1 visited and examined. They were found to lie of the 
same general style as those to the southwest of the volcano. 1 was told 
that at the extreme northern end of the island similar mounds were to he 
found. However, when T arrived there the guide pointed out certain 
heaps of stones which oil examination proved lo be natural outcrops of 
rock. J believe from what T learned after leaving ("amiguin that possibly 
then? are other burial mounds on the island besides those which I saw. 

I do not see Hint there is any reason for concluding that these burials 
were made by any other people than Filipinos who formerly inhabited 
("amiguin. ("live burials have been found on at least one island off the 
northeast coast of Surigao, and others have recently been reported from 
the Taland of Bohol. Burial jars containing bones have also been found 
in the vicinity of Dapitnn, Mindanao. 

However, perhaps the most interesting fact in this connection is that 
[ was told Hint jars similar to these on (-amiguin are to be found on 
("nlavan, an island northwest of famiguin. An old woman who has 



I 


MILLER. 


live**! on ('amiguin for I In* past I i \ * * wars t< tie I me that formerly she lived 
on t'alayan and that jars like* those found on ('amiguin were also found 
huried on the latter island, hut she did not know wluit purpose ihey had 
serve*1 nor why they had been huried. 

If is to he hoped that, some day evidence will he found which will give 
a clue to the time when the dead in the Philippines were huried in jars 
and in eaves. 
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THE MEN OF CAINTA. 


By Ruiikbt Bennett Bean and Fedkiiico S. Planta. 

(From the, Anatomical Laboratory , Philippine Medical School, Manila , P. I.) 


The town of Cainta, a stone’s throw from Taytay near the Lake of 
Bay (Laguna dc Bay), is of considerable historic interest because of the 
many bloody battles fought in its vicinity between the Spaniards and 
the natives, the Chinese and the natives, and the Spaniards and the 
Chinese. It is of great interest to the anthropologist because it presents 
a body of people different from the surrounding population. 

Cainta was founded before the Spaniards came to the Islands, according to a 
statement in a history of the Philippines by Jose JMnntcro y Vidal, who, in the 
lirst volume, page 41, affirms that Capital! Juan Salcedo, one of (lie first 
Spanish conquerors who came to the Philippines, having in lf>71 subdued the 
natives of t'ninla and Taytay first, went, In the Lake (l.a I.agnna), parifying 
many towns. 

There seem to be no data concerning the origin of the inhabitant* of t'ainta, 
hut olio of two suppositions is phiusjlJc. Either they are derived from .settlers 
of East Indian origin who arrived Indore the Spaniards, or cl.si! they represent, 
the descendants of a British regiment of East Indian troops who remained 
when (lie British evacuated the Philippines in 17fi3. The history of P. Murillo, 
written in 17o2, volume 7, page '.)■*, .'-peaks of some of the iuhiihilunls of (lie 
Philippines, when Lhu Spaniards arrived, as black people, < ailed for pulileue-s’ 
sake ( reoles (Criollus or Marenas), who were characterized as very active 
politically. Murillo believed that- these people ejime from Malabar «n I oro 
mandel. belonging to the British, and tln-y were probably of East. Indian origin. 

P. Juan de Salcedo, in his history, page 2*J1, speaking of those Marenas or 
Criollus , sa\ s lliat t hey ha\e long, straight hair, long no-rs, and wide open eyes. 
Ife speaks further of some similar people from Malahar that he had known in 
Manila, who married and selt'led nearby in Santo Tomas and at times came to 
Manila on business. He also says that if they were not known as natives of 
the Philippines they might, he regarded as Europeans, except for their dark 
skins.’ 

P. Martinez asserts in his Estadimos de Pilipinas, page 2(J4, that, at the 
beginning of the conquest of the Philippine Islands by the Spaniards there 
cumu Moors from Hindus!an trading with the unlives. 

From these statements one may infer that the people of Cainta arc 
of East Indian origin and occupied the town before the arrival of the 
Spaniards. Current opinion among Filipinos dilTers in regard to this, 
although many reliable Filipinos inform me that tradition states their 
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origin in ;i different way. A company of Fast Indian soldiers, stationed 
at Cainta during the 1 >ritisli occupation of Manila, was overlooked when 
lhr* Ihilisli embarked and they settled and remained there. 

It seems to me that both suppositions may he true. The town of 
Cain hi was originally settled by Mast Indians, and a few men from 
union*' the Hrilish troops of Cast Indian origin remained when the 
Ih itish evacuated Manila. 

'The inhabitant' of Cainta impressed me as being tall, black-skinned, 
long-nosed. and open eyed in contrast with the inhabitants of Taytnv 
who are small, brown-skinned, short-nosed, and Jiol open'eyed. Some of 
the miMi I saw in Cainta were more than ISO centimeters in height, 
am) the skin of many was of so dark a brown as to appear black. 'The 
face is large and Ion*' and the nose is notably high and long, the eyes 
large, with wide open lids that give the peculiarly attractive expression 
lo t)ie eountenanee which is often seen among Cast Indians. Whatever 
may have hem the proximate origin of the people. I believe there can he 
no doubt as to their Indian origin ultimately. 

In anv event, they probably settled in Cainta and married Filipinos. 
Their descendants then resemble both Indians and Filipinos, with 
probably a preponderance, of the funner ; at. least such is the appearance 
bv casual observation, and Hich is the actual condition as determined by 
measurements. 

'The measurement.' of US men of Cainta give average dimensions that 
are in almost every part slightly different from similar dimensions of 
I he men of Taylay, and the differences are invariably in the dim-linn of 
the Kuropean. 'The average differences arc slight, as may he seen by the 
accompanying list, hut they arc significant because they arc* averages and 
Iii-eause all the differences simulate* tin* Huropenn. 

’f a i:i.i-: I. \ rrinifi- ilimciisinn*—physical characters »»/ adult males at t'ninta , 
t/ictih r m levs than men nf Tautaif. 
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Taui.K I. —Average dimcnsions—physical characters of adult mules at t'ainta, 
greater or less than men of Tag tag Continued. 


Character. 

Conti- '■ 
meters. 

character. 

CciiM- 

metcra. 

Ucad—Continued. 

, 

Head—Continued. 


Mouth breadth pipM . 

0.1.-,, 

Kye length (trmiHverse) 

0.07 

Mouth length__ 

;0.)oi 

Frontal circumference 

0.00 

Kar breadth_ _.- 

0.01 

Parietal eiremnference... 

0. ‘JO 

Far length. . .... . 

0.05 

Forehead eIreiiinferenee. 

0.10 

Kur cartilage length_ 

- 0.14 , 

Occipital rireumlYrrm-r 

o. :;s 

Inleroeiilnr dlNiunee ..... 

0. ON 




It is to 1)0 reckoned ilia t I In* indices and relative factors will also 
differ between the two groups of men because the actual measurements 
art? different, and such is llu? ease, as may he seen by I lie following list, 
all ponding io ihe Kuropean origin of the Cainia Indians. 


Tam.K Jl. -Men of ffainta, indices, and relative fatlors, greater *>r hss than men 

of Tagtag. 


FltChT*. 


(Villi 

nicriTs. 


Faetnrv 


(Ynii- 

IlirtiTV 


1 lul ices. 


Relative lengths: 
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Lower log. 
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2. It) 

Upper le g 

. (I. (.0 

Cephalic 

.. .. i.nw 
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In only one index. 

the brachial. 

does the Cainia Indian n 

*semhle 

other people than the I 

Kuropean. and this index is like that of the 

Negro. 


It is also the most distinctive characteristic of Ihe body pails of Ihe 
Negro. There is llien evidence of Negro mixture in the Cainia Indians, 
more than in llu* Filipinos of Tax lay. 

The individuals, more Ilian the average, show distinctive Nuropcnn 
markings. One indication of Kuropcan extraction for the Cainia. men is 
the presence of a relatively large nninher of Iberians, more than one- 
third of the total number measured. The Iberians of (Simla, also appear 
to he purer than the llu rians of other parts of the IMiilippines. Take 
for instance No. Jf> with a stature of lli3.fi centimeters, nasal index 77.7, 
eephalie index 75.lt, and omphalie. index 35.1), almost a. typical Tberian. 
llu* face is long and narrow, the body is short, and Ihe legs are long, 
nil Ihcrinn charnel eristics. Notiee may also he taken of the three men 
in the plate accompanying this article, who ivpnsmi Iberians of type 
B in figure 1, type A in figure and type C in figure 3. Kmni and 
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Table III — Men 
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BEAN AND PLANTA. 


shlo bust views of these men have been published already with the men 
of Taytay 1 to illustrate the Iberian type. 

Absence of the Primitive is noteworthy at Cainta, and there is no 
modified Primitive or any form resembling them except the Blend. A 
few Australoid and Alpine types are seen and these with the Blends 
indicate to some extent the Filipino mixture. 

Enough has been given to demonstrate the similarity of the Cainta 
men to the European, and to the East Indian. Their presence proves 
that such people came to the Philippines, and the presence of similar 
types throughout the Islands indicates an Indian influence. This has 
been no inconsiderable factor in the peopling of the Philippines and 
explains the great prevalence of the Iberian throughout the archipelago, 
fn support of t his view, the recent work of Salecby 2 concerning the 
Hindu influence previous to the more recent Spanish occupation and 
before the Moro or Mohammedan invasion of the Islands, is worth noting. 

1 Thin Journal , Ncc. A. (1000), 4, 350. 

’Studios in Moro History, Law and Religion. Kthnolog. Surv. Pub. Manila 
(1005), 4, Part T. 



ILLUSTRATIONS. 


Pi.atk 1. East Indiana of Cninta. 


>'ki. 1 . (38) Iberian Type ('. 

2. (14) Ihcrinn Type A. 

3. (18) IU*rinn Type I). 
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BORKENKAFER DER PH1L1PPINEN. 


Von H. Stroiimeyeh. 
(Munster Ober-Elsass t Germany.) 


EltSTE SEJUE. 

tlbor die Borkenkaler-Fauna dor Philippinen ist bisher sehr wenig 
beknnnt geworden. EichhofF be-chroiht in seiner Monographic? /.we i 
doriige Arten respective eine davon Varietal: Xyleborus kraatzii var. 
philippiHensis, 1 * * und Corcolryprs pyyuHVits* Eielih. Eine weilcre von 
den Philippine!) bekannte Art ist: Xyleborus capita Schauf. 8 Ilagcdorn 
erwiihnt das Yorkonmicn von Purydat tylus sr.rspiuosus Motseh. auf 
Luzon. 4 East obonso unbedoutend wie die Zalil dcr von den L’hilippincn 
bckannlen Ipiden (Scolytiden) ist diejenige der Platypodiden. Cluipuis 
nennt imr vior Arten: 5 * * ('rossotarsus trmntri ('hap., Platypus srtaccus 
(/hap., PI. lurbalus Chap, und PL tepid us Chap. Pine fiinfte Art: PI. 
philip pinemis* 1'iigte spiiter Bland ford hinxu. 

Auf Cmmd des Sliidiuins der Borkenkii fer ;ius der slaalliehen 
Sammlung in Manila bin ich in der Lage weilcre Beit rage zur Kennlnis 
dieser forst- und hindwirtschaftlich sehiidlichen Tnselden zu liofern und 
zwar nieht mir auf rein systemHtischom, soiulern aueli auf biologischem 
Gehiete. 

Cnter den liachfolgend aufgefiihrten /.wolf Borkcnkiiferarten sind 
zehn lieu fiir diese Insclgruppe, fiinf hiervon waren bisher iiberhaupt 
noeh nicht bcschricbcn. 

1 EichholT, Ratio, dcacriplio, eniondatio Tnniicinorum (1878), 374. 

* Ijoc. ait. (1879), 310. 

■ Schaufuas, Tijdschr. roor Ent. (1897), 40, 215. 

4 Deutsche Ent. Ztsrhr. (1908), 377. 

■ Chapuia, Monographic dea Platypidea (1808). 

4 Trans. Ent. Soc. London (1896), 193. 
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STROHMKYER. 


1IMD/E (Scolytidio). 

I. FlT,1 DENTAT/T?. 7 

PHLCEOTHUP1N/E. 

DACTYLIPALPUS (impuis. 

Dactyllpalpus transveraus Cliapuis. 

Dactylipalpus uvadratovollin Chapuia, Rynops. doa Rcolyt., Mein. Soc. Roy. 

Sci. LiUge (1H00), 12; ►Strolnneyer, Entomol. Bliitter (1009), Heft. 12. 

Mindoho, Hio Baco, 1*. I. (31.188, It. C. McGregor ). 

Diese Art wnr bishop nur bekarmt von Malacca, Tomato, Celebes imd 
Sumatra. D. quadratocoHis Chap, ziohe ich als Synonym zu U. trans- 
versus nnehdom ich durcli Cntersuehung dor Gcseldechtsorgane auch 
hoi afrikanischen f)actyHpnlgnis-\r\.on festgestellt babe, das dor (juorein- 
dnick auf dem Halsst-bible oin s. g. sckundiircr (Toschlechtscbaraktor dcs 
Weibchcns und koin Artkpnnzoichon isi. Dio woitoron von Chapuis hoi 
qwiflralocollis genannten Itaterschciduiigsmerkmalc*; gcringcrc Crosse 
und mohr quadrat isohes llalssehild sind nur TCigontiimlichkoiten dor 
schmiilcron und moist, kleinoren Mniiiicheu." 

I 1. SlMMDKNTAT.i:. 7 

IIVLESIXID.K. 

8PH/CROTRYPES Bland ford. 

Sphaerotrypet phlllpplnensls sp. nov. 

Brcvissimo ovatus, picous vol nigropiceus, an term i a tarsisque dilu- 
tioribus rufosoonlibus; capita nigropiceo, vortioo in fnndo subtilissime 
reticulata baud dense sod fori iter punctata; fronta plana rugose punctata, 
squumulis tin v in ac pi I is parvis sat dense adspersa, supra os plorunque 
carinula Jongiludinali brovi laevi; pruthorace sat uitido valde transverso, 
unterius Tort iter angustalo. basi poslicc aoutius producta, ad latora 
evidonter nuii-gimita, post npieem constricto, in fnndo subtilissime 
reticulata hainl dense, puintato punctis magnis squauuferis irregularitar 
dispositis, pracsertim antico brcvissimo tomentosn ot. pilis singulis flavis 
ndsperso, linea modiana plus minusve obsoleta; clytris prothoraco latio- 

1 Jlugod., Knt. Matter lllHHh, 5, 

1 Zu vergl. meiiin Arbeit ill den KntomologiNpheii Rliittern, .Inhrg. 1009, Heft 
12: "JloHrlirpilnmg /wrier noiior /'/i/rrn&ori/.s-Arfon und Krgiin/.iing dor Diagnoacn 
eimgrr bi'knnntor PhluMitnipidon untor llonieksiilii igung dor sokundliron Ge- 
Hi-bbobtscba rsiktoro.” 
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ribus, striato-punctatis, punctis rotundis distantibus, striis basin versus 
angustatis et ante marginem anteriorcin abbreviate interstitiis striis 
mnlto latioribus elcvatis, ante marginem basalt?ni valde ililatatis, et 
transverse rugosis, fortiter et irregulariter piinetatis punctis sqmuniferis, 
praesertim in disco tuberculis majoribus uniseriatim dispositis et antice 
in carinulam plus minusve confluent! bus; abdomine subtus fortiter ac 
dense punctata. 

Longitudo 3.2-3.5 mm.; latitude protlioracis 1.9—2.1 mm.; latitudo 
elylrorum 2. 1-2.3 mm. 

Mindanao, Zamboanga, P. I. (IP. /. Hutchinson legit). 

Futtcrpfluuze: Yacal (Ilopca). 

1 Type No. 8849 in dor Kntomologisohon Sainmlung des Bureau of 
Science, Manila, P. F. 

1 Paratvpe in meiner Sainmlung. 

Kurz eiformig, heller odor dimkler pcehbruim mit etwas helleren mehr 
rbtlich-bramicn Antennen und Tarscn: Kopf dunkel pechfarbon, Solicited 
anF ohagriniertem Grande kriiftig aber nielit selir dieht punktiert ; Slim 
finch, grob punktiert, ziemlicli diolit mit gtdbliohen Sobuppeu und kleinen 
Hailren besetzt, iiber den Mimdleilen mit cinem zuweilen feblendeu 
knrzon und glatlern Langskiele; Prothorax miissig gliinzend, breiter als 
lang, mich vorn slark versohiniilerf und vor der Spitze oingosohniirl. an 
dor Basis hinten in dor Mittc mit vorgezogener Spit/.e, an den Soiten deut- 
1 ifli gerandet auf fein ohagrinierlem (inmdo ungleioli und miissig dieht 
punktiert, die selm ppentrngonden Piinkte gross mid nur flaoli einge- 
driickt, bcsnndors der verdure Teil des ITalssobildes oben km/, und dieht 
bebaart mil oinzelnon zwisehenstohenden liingeren Borsten, die Miftelli- 
nie ziemlicli undcutlicli und boi den einzelnen Fxemplarcii ungleich 
ausgcbildel.; FJiigeldoekon etwas breiter als das llalssohild, in deutlich 
ansgepraglen Streifen punktiert, die Punktstreifeu vor dor etwas wul- 
stigen Basis selir versebmiilert und abgckiirzt, die Zwisehen rii nine zwisehen 
den Streifen breiter als die Punktstreifon, vor der Basis mehr nder weni- 
ger miteinander v(‘rsohmelzend, gowolbt und un regel miissig punktiert 
mit sob uppentra gen den Pmikten, bauptsaeblicli auf der Sebeibe mit je 
einer Beihe woitliiufig gestellter Tuherkeln welelic naeh der Basis bin 
melir odor weniger zu einer Leisto ziisninmontliessen, die vorbreilorten 
Teile der Zwisehenriimne an der Basis cpier gerunzelt; Abdomen auf der 
TTnterseite stark und dieht punktiert. 

In Fig. 1 und 2 sind Mentmii mid Maxillen nhgehildet. 

Von Sph(rrotnjpcs siicaliJcrnsis Stehhing unterseheidet sieh diesse Art 
unter Anderem dureli das Feldeii des hinteren Quereindruekes auf dein 
ITalsschilde, von Sph. coimhatoronMs Stehhing dureh die Soulptur des 
Prothorax und von Sph. pita und globulus Blnndford dureli die Beseliaf- 
fenheit der Fliigeldeeken. Has glaltere und nnr miissig diolit punktierte 
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Tlalswhild sclilicsst auch eine Vrrwochslung diescr Art mit Spharotrypcs 
tanganua Schaufuss, hlandfordi Schaufues und barbatua Hagedom aua. 



Fins. L mill 2. —Sphtrmtritpea Philippine ns in fclrolnucycr. 

Mon turn, palpi IuPIuIoh i.t mux I lire. SO X vergriiHHert. 

(irfangen wurdrn «Ii«_» mir xorlirgnidcn Ivxrmplurr von Spluvrulnjpes 
ph il ijipinnisis m. an Yakal, rinom llarthol/.r drr Oat lung Hoped. 

I)ir l' , nis>(igiir (TnlVl J) hcstrlil aus ci 111-111 rinarmigrn -Lulgangr oline 
Kanmirlkammrr (nuptial clianilirr) und zahlrrichrn sioli nichl krrir/tMi- 
dm Lnrvmgiingi-n. IVr M utlcrgang. xvrlihrr nirist ohm an drr Spit/.e 
mrlir odrr xvmigor narh rinrr Seitr grkriimmt ist, lint: rino Liingo von 
:*.r» I»is 1.0 c-iii . 11 |)ir Kigrulim, in xxrlclir dir Kirr rinzeln ahgrlrg xvndrn, 
sind uussrrsl dicht. anrinaudrr grrrihi. I )ir vt-rliiiItnismiissig kurzm und 
Im'itrn Larvrngiingr f*:i lien dadiirch nut', dnss sir so hr I'riih an Hrrite 
zunrhuim, rim- Talsarlir. dir auf rin srlir rasrhrs Warhstuin drulrl. Din 
I’upprnw irgm lirgrn am Kndr drr Larxrngiingr. xvrlrlio ill Splint und 
Hindi* iingi'lnlii 1 glrirli t ii_-T rinsriinridrn. 

Narli StrliLiings A l>hi Idling zu uitrilrn sirnl dir Muttrrgiinge von S/iltiv- 
rot r if jit's si null i I, w r n *is Striding kiirzrr nnd dio ISigruhrn xvmigrr dicht 
unrinandm grdriingt. 1 jetzlgriiannlrr KiilVr U * I * t an S/iuna rubuslu. 

CHYPHALIN/E. 

CRYPHALUS Kriilisnii. 

CryphaluB squamulosus sj». m»v. 

Klongalus. fnr cvlindricus, pnllidr llavrsrrns, prot horncc antoriori 
r( rapitr ru frsrrnl ilnis; orulis rrniformibus notice rniarginatis; vertices 
suMilissiinr nigoMi trie larvi; Ironic subplana dense rugoso-punctata; 
prolhorare semi-olliptiro latitudinr vix l»revion\ Intori 1 ms a basi ad me- 
diain pnrlmi reel is parallrlis, drill ad apirrm fort iter rotijndatis, angulis 
post iris sulirot umlatis. supra medio sulvjiltiH. margine anirriori unisc- 

•Niich ili*!i mil- vurlii'LriMiili'ii I Fi-assH-nii'rii. 

1,1 Ili'piii (iimriitill Xntrs mi Inserts that all' • ■! 1 
( 11)02 ) f pi. Will. 


■'ing, C’aIruttft 
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riatim tuberculato, disco anticc Luherculis transvcrsis com press is valde 
infuscatia stibconccnlriec ordinatis, ad basim ct latera subgranulate punc- 
tato, anticc pilis, post-ice stpiamulis albidis ad s per so; olvtris suhcylindriois, 
latitudinc multo longioribns, striato-puiiclall’s, punctis inagnis, slriis 
hand impressis, inters! i Li is planis, vix perspicue uiiiseriatim punctutis, 
punctia minimis, multo magis distantibus ijunm in striis, squumulis ac 
pilis albidis liniscriatim dispositis. 

Long. 1.3G min., lat. 0.53 mm.; pmthoracis longitude: 0.50 mm.; 
prothoracis lal.it.ndo: 0.53 mm.; clylrnnim longitudo: O.SG mm.; olytro- 
r ii m latitudo: 0.53 mm. 

Mindoiio, Cnlapaii, l\ I. (J. C. Webb legit). 

Type Xo. 1 I‘i0 in dor Fmtomologisclicii Sammlung des Hureau of 
Science, Muni In, l*. I. 

1 Cotypo in meiner Sammlung. 

Lang gostreckl, fast c\lindcrlVunnig, Mass gclb, Kopf mid vordoror 
Tcil des Trothorax rollichgclb; Augcn vorn ansgcramlet ; Sclicitel iius- 
serst I'cin gcrunzolt, fasl/glatt: Stirn wenig gewolbt, fast line!i. dirlit mid 
groli punktiert; Ilalssdiild otwas kiirzor als broil, die Scitcn vmi dcr 
Jhisis bis iibor die Mitlo hinaus gcrade und parallel, hierau!’ bis /ur Spil/e 
stark grnimlel, die lliuteirekcu mir wenig abgcrim 
dot, obon in dor Mitie stark crlmlit, am Ynnlerrando 
mil cincr hVilie von Tiiberkcln, vorn auf dor Sclioiho 
mil /ahlreiehen ipiorgoslolltcn sehmnlen I Ibekercben, 
web lu' fasl in concent risi lien Ivrrisrn angeoiduri 
sind. naeli dor Ikisis bin und auf den Seiten kbrnig 
pimklictl. vmne mil ITaaren, naeb biiiten mil oin- 
/elnen blcss-grlbcii Sibiippen bedeck!. llie Kliigel 
dcckcn fa«l cylindcrfiirmig. viel liingcr als breit, in 
bVilicn gro.-s pmiklicrl. die Zwisclicnriiumc tlacli und 
iiusscM I'cin rinrrihig punktiert. die I'unkle \ ird 
writer auscinandcrstehend als in don Puiiktstrcifcn, 
zwiseben den Slrcil’cn aliwoclisolnd bVilicn von 
Seliiippni und ITaarcn. 

AutTallend gross ist boi diesem ('ryphahis das ersto (Hied dcr Fiihlor- 
geiscl. (funiculus) (Fig. 3). Wogon dor ausgorandeten Augcn gebdrt 
dcr Ixiifcr in die erste dcr von EichhnfT gcbiblctcu rV////7m///-sdiruppen. 

I PI N /E. 

COCCOTRYPE3 EiHilmlT. 

Coccotrypes gran iceps EirlihnlL 

Cnccfjtri/prx (fratiirf/is EiclilmlT. Rutin, do-icriplin, emrndutin Toiniriiinriiin 
( 1878 ), 314 . 

N echos, ATaao, V. I. (1100, Charles S. Hauls). 

Futtcrpllanze: Cacao (Throb ram a cacao Linn.) 

Kin Exemplar in meiner Sammlung. 



ti'iiiiii. 12 X \i'T- 
Kriis.stirt. 
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EichhotPs Busch rci bung passl sehr gut auf beide Excmplare nur fohlt 
don mir vorliegendcn dio kleine Stirnleiste. Dieses Merkmal ist aber bei 
vielen Borkcukiiferartcn sehr wonig constant, manchmal aucli nur Gc- 
schlcchtskcnnzeiclien, jcdenfallti geniigt os nicht um diese Exemplure als 
cine nndcre Art anzusehen. 

'Hislier war dieser Kiifcr nur in Japan gefundeii worden. 

OZOPEMON llugpdorn. 11 

Ozopemon laevlt sp. nov. 

Fomina: oblonga, cylindrical, niiida, parce pilosa, ilava, prothorace 
antcriorc ot capita Havo-feriuginoa, clytris antice flavis, postice flavo- 
forrugincis, irregu lari tar infuscat is; vertice lonuissiine strigoso-punctato, 
linen medinnn, vnlde inl uscMtn ; fronte antice ievitor impressa, fortitar 
punctata, punctis ningnis, linen medinna elcvata, angusla, non infuscuta, 
prothonice lore globoso, hit it udine vix brcviorc, lateribus leviter apice 
fori iter rotundnto, nngulis porlicis rotundatis, dorso convexo subgibbo, 
antcrius et in lateribus tuberculis vel rugis transversis infuscatis, subcon- 
centrice ordinalis scabrato, post ice in disco evidentor sat dense punctilio; 
clytris cylindricis, prothorace vix latioribus et illo propo duplo longiori- 
bus, bumeris rotundatis, lateribus longe ultra medium paruilelis, dein 
fortitor conjunctim rohmdatis, striato-pimctiitis, punctis sat magnis et 
confertis, striis antice baud postice obsolete iinpressis, interstitiis fere 
plnnis, laevibus, iiniserintim punctatis punctis minoribus quam in striis et 
magnis distantilms, apice reluso piano, interstitiis uniscriatim tubercu- 
lntis, tuberculis piliferis; abdojnine subtiis pu net a to et spnrsim aequaliter 
pilosa. 

Long. 1.1 nun., lutitudo maxima 1.7 mm.; prothoracis longitudo 1.1 
mm., latitude l.t? mm.: elytmrum longitudo 2.7 min., latitudo 1.7 mm. 

Mindoiio, Calapan, P. I. (./. Is. Webb legit). 

'Type 9 No. 1121 in der Kntomologischen Sammlung des Bureau of 
Science, Manila, P. 1. 

Para type, 9 , in meiner Sammlung. 

Wei lull on. Tjiinglich, cyliiulriscb, gliinzond, diinn beb a art, golb, vor- 
derer Toil des Tlalssebildes mid Kopf rdtlicbgelb, Fliigeldecken an der 
Hasis gelb, nacli binten rdtlicbgelb mit tin regel miissig vertailten dunkleren 
Triibungen, Scheilel sehr fein gesticbell punktiert, mit brainier Mittcl- 
linic; Stirn vorn leielit eingedriiekt, stark punktiert, mit sehr schmaler 
elwas erbtibler Mittellinie: llalssebild fast kugelig. etwas breiter als bing, 
an den Seiten leielit, an der Spitze stark gerundet, nacli vorn etwas ver- 
selimiilert, Ilintereekeii stark gerundet, ohen stark convex, vorn und auf 
den Seiten mil dunkleren qucrgeslelltan sebmaleii Kdrneheii, die fast in 
concentrischen Kreisen angeordnet sind, binten auf der Scheilie deutlieh 
und ziemlieli iliebt punktiert; Flugolde< 1 . r . ylindv-b. wenig breiter 

11 Ihutschc Ent. Zlitvhr. (1U08), 382, uml Uu- . . v ... .. 4 0), 1, 2 und 3; 

Fig. 43a, 1. in. 
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Fas. 1 . —Ozopemon leuris Stroh- 
meyer. Antenna (ecapua ot 
funiculus). 



Fin. r». — Ozope¬ 
mon l a n v i 8 
S t. rolmieyer. 
M e n t u m 
(pnlpl labia¬ 
tes et llgula). 


als das Halsschikl und fast doppelt so lang als dieses, Schultern gerundct, 
Sciten weit iiber die Mitte parallel, dann 
nach hinten stark gerundet, in Streifen 
punk tier t, die Punkte zicmlieh gross und 
dicht aneinandergereilit, die Streifen nur 
nach hinten leiclit vertieft, die Zwischcn- 
riiunie fast cben und je mit oilier Punktrcilic 
versehen, die Punkte kleiner und weitliiu- 
figer ols in den Streifen. Absturz abgeflaeht, die Zwischenriiimie hier 
jc mit einer haartragenden Kbrnoheiireihe; Abdomen unterseits punktiert 
und diinn gleichmiissig beliaart. 

Diescr Kiifer gehort einer iiusserst interessanten Gattung 
an, iibor deren Lnhenweise noch gar niehts bekannt ist. 

Die Max ilia rbewa (Tung (s. Abb.) web die aus breitcn siche!- 
furmigen Dornen besteht, deiitet jedoch cl a rail f bin, da-s 
wir os mit einein Bastbewohner und kcinein technisch 
scluidlichen Holz-Insekte zu tun habcn, trotzdem die iius- 
sore Form sohr an Xylrhnrw s-Arten erinncrt, zimial dm* 

TTalsschild zicmlieh dcutlich gebuekell ist. 

Ozopemon major np. nov. 

Ohlongus, cylindrical*, nitidus, parce pilosus, nigropi- 
cens, prothoracc, capita, nntennis pedibusque rufcscentibus: 
froute nitida, obsolete punctata, antue leViler impressa; 
prolhornco Intitudine vix broviore, laterihus, fere recti s, npice fortiter, 
rotunda to, angulis posticis subrcctis vix rotunda tis, dorso convexo snb- 
gibbo, anterius et in lataribus tuberculin vol rugis 
transversis subooiicen trice ordinatis scabrato. 
postice subtilissime parce punctata, nitido; clvtris 
cylindricis, prothornee vix latrioribus et illo propc 
duplo longioribus, limncris rot-und alia, laterilius 
fore usque ad apicem parallclis, dein fortiter eoii- 
jiuiclini rotundatis, striato-piinetatis, piinctis 
parvis non eon fort is, striis hand impressis. intar- 
stitiis latis planis lacvibus alternatiin irregnlariter 
uni- vel bi seriatim pareius pun eta tis, punctis minoribus et multo magis 
quain in striis distantibus; deelivitate postica subtruncatoretnsa, con- 
vexiusculn, anibitu post ice acutins niarginato, interstitiis Liiiiseriatiin 
tuberciilatis, tuboreulis aureo setoRis. 

Longitudo 0.0 mm.; longitudo thoracis 2.1 min. 

Luzon, Bataan, Li may. P. I. (R. J. Alvarez legit). 

Typo No. 12007 in der Fntomologisehen Sammlung dca Bureau of 
Science, Munilu, P. T. 

Para typo in meiner Sammlung. 

Langgestreckt, cylindorfbrmig, gliinzcnd, wenig beliaart, dunkel pcch- 
farben; Halsschild. Kopf, Antennen und Beine rdtlich-braun. Stirn 



Flo. 6 .—Ozopemon tucviM 
Stroluncycr. Maxlllu. 
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gliinzend undcutlich punktiert unit einern wenig vertieften Biingsein- 
drueke in der !Miltc; Nalsschild kauin kiirzcr als lung, Seitcn fast gerade, 
vorn stark gerundet, Hintoreeken fast- rechtwinkelig, wenig abgerundct, 
obon stark convex, in dor Mitto etwas gobiikolt, anf dor vordcrcn Hiilfte 
und nuf den Scileii i|ucrgerimzelt, die Krhuhungen beinahe in concent ri- 
selien Kreisen angeordnet, hinton glalt selir sparsam und fein punktiert, 
gliinzend; Fliigeldeoken eylindcrlormig, kaum Inciter als das Halsschild 
nber last doppelt so lang, die Sell ill tern goniudct, die Seiten weit iiber 
die Milto parallel, nlsdnnn gemeinsam gerundet, in Slreifen punktiort, die 
Punkte klein und nielit selir dieht gestellt die Slreifen niclit vertieft, die 
ZwisrhcririLumc breit, cben, glatt, abweehselnd unrogelmnssig ein- und 
zweiroihig punktiort rnit aussersl feinen weit getrennt stchenden Punk- 
ton ; FI iigeldeekon-Absturz ziemlieh nhsehiissig, wenig gcwblbt, luicli 
hinton ziemlidi scharf gorandet, die* Zwisebenriiunie liier mit je einer 
Boilie goldgolbo llaare (ragenden Kiirnoho.ri. 

Diese Oznprmon- Art ist flie griissto undor alien lusher hesehriobenen 
und iilmelt hoi oberiliiehlieher Betrarhtung in dor Form sehr einem Bos- 
1 Tvrhideii aus der (lathing Sino.njhm. 

Bislior sind nur die folgenden Arlen dieser (lathing beknnnt gewordon: 
l. Ozo/iennm ruf/alits Blumllonl (Sarawak, Borneo). 

Ozopniwn sinnafminis Bbimlfonl (Sumatra, Mt. Singalang). 
d. Ozopumun ymridns Blandford (Sarawak, Borneo). 

I. Ozaprnmn infills llagodnrn (Suiriaira). 
o. Ozuprnion Ihrhhir. llagedorn (Sumatra). 

viir. siramhcauHs llagedorn (Si-Kambe, Sumatra), 
var. siinpihuifjinis llagedorn (Art. Singalang, Sumatra), 
ti. Ozopemon olminis llagedorn (Mentawei iiiselii). 

7. (hnprwon fnsrimllis llagedorn (.lava u. Sumatra). 

S. Ozujirmmi lari -is St rnlimever (Mindoro, Philippines). 
lb Uzofwmnn major Slrohmever (Luzon, Philippines). 

11 F. S.KTI DKNTAT.H. 1 '- 

X YLEQOR1N/E. 

XYLEBORUS Ki.hlioir. 

Xyleborus perforana Wollaston. 

Tomiciis fu rfurans Woll., Cat. Col. Mail. (1S5 \), 0(»; Col. 1 lesperid. (1807), 
ll.T 

Mi/h'lionis kni4it:ii Kiclili., Kt*rl. Kill. Ztsclir. (ISOS), lf»2; Katin Tmiiici- 
iioriini (IS78), .171; Ulamlluni, \V. K. II., Krpoit mi the destruction of 
r rusks in liulin, London, ISU.'t. 

Ni'owos, Alaao, P. 1. (Ill* ('harlot JS. Hank's). 

Kin ? in meiner Sammlung. 

Beide Kxeinplare gohdren der kloim-n i'-.m ib . p t rfurans an, 
1S llaged. Knt. Mutter < I*M. . n. |in 
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welchc Eichhoff nodi von der grbsstMcn Form affinis Ircnnte. Ala 
Fuiulorto dieser Ynrietiit wnren birlier bekannl : Madeira, Indien, Ceylon, 
Andamnncn, Tonkin, Siam, Malayisehe Region, Jamuika, Amazonas, 
Seehellen, Madagaskar, Ost-Afriea mid die Insel Crineipe. In meincr 
Sammlung betinden sieli aussenlem Exemplare von den Cap 'Verde 
Inseln, l.’polu (Samoa Tns.) sowie den A roe- und Key-Insoln. 

XyleboruB perforans vnr. phillpplnensls Eichli. 

Xylcborus kruatsii var. philippincnms Eiclilmir, Ratio Toniieinorimi (1879), 
343. 

Xylcborus perforans vnr. phUippincnsis EiehbolV ; Wandt'ord. Report mi the 
ilcst met ion of beer casks in Tndia l» v tlie attacks uf a boring beetle 
(Xylcborus perforans Woll.) London (1893), 12 u. -Hi (Appendix). 

Ll : zox, Laguna, Magdalena, l*. I. (No. 110 H’. Scfiul(zc) 1 9 jn 
meiner Saminlung. 

Fut lerpllanze : Coeosnuss {('nros nneifera Linn.) 

Diese Kafer unterseheiden sieli von den Lvpiselieii X. perforans Woll. 
ev . krmlzn Eirhb.) (lurch ill re bedeutondere Crosse, dnnklere, briiunliche, 
Eiirbung und die aufallend groben Fimklslrci fen auf den Fliigeldeckeii. 
Aueh sind die Slreifen neheii der Nuht selir deiitlieli verliel’l. L b lialte 
es noeli fill* selir zwcifellmft oh dieser Kafer nur eine Yarieliil des 
perforans ist, die Entsehcidimg dieser Frage bei eiiiem Yeri refer dieser 
husserst schwer zu best immenden Xyhhorus-iX ruppe muss verseboben 
werden bis melir Material vorliegl. 

Sobald melir Exemplare dieser Art besmnlers aneb Miinnehen, vorlicgen, 
wird sieb feststellen las^en, ob wir nur cine Varietal des prrfurans oder 
cine gate Art vur mis baben. 

Submenus Eurydactylus llagodorn. 

Eurydactylus sexapinosus Molsclmlsky. 

Evctiptoplcrus sejspinnsus 'Mot.sell.. 1’ull. Mn.scon ([ LSl»3 l, 36, 315. 

Xylcborus tibnoiniis EichholT, Ik*rl. Ent. Ztsclir. (IStiS), 282. 

Xylcborus a b nor mis Eicliboir, Ratio Toniiciimruin (1H79), 343. 

rinIytlnctylus nbnormis Eiclilmlf, Notes Lcyd. Mils. (IH9H). 8, p. 23. 

rtn / ytlnrlylns sc.rspinnsus Mnlsrh., lflandfovd Indian Mils. Notes ( I S93), 3, 

Euryilm lylns sf.rspi nusii.s Mol sell., llagedorn, Dculsclie Ent. Ztsclir. (190!) ). 
733. 

Ni:oi;o.s, Mailmn, 1*. 1. (tilbS, (’Inirlcs S. Monks). 

Kin Exemplar in meiner Saminlung. 

Als Fnndorle warm hislier bekannt: Ceylon, Indien, .Java, Sumatra, 
rhilippiuen (Luzon), fiir die Yarielat l‘J. inuHis/rinosus llagedorn: 
Kumnruh. i:i In rneiner Saminlung babe irli ein .Exemplar von sr.r- 
spinosns aus DeuLcli-Ost-A I’rika; llagedorn sab dieseii Kaler aueb iu 
Zanzihnr-Kopal. Als Niilirpllniizen sind bis jelzt bekannl: Reis, Kakao 
und KafTeebaum. 


Deutsche Ent. /sleckr. (1908), 377. 
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P L AT Y PO DI DM. 

CR0880TAR8U8 Chapuis. 

Crupper cnossoTAKsr oknuini Chnpuis. 

Crossotarsus comatus Chapuia. 

Crosso tarsus comatus (hapuis, Monograpliie doa Platypidca (1806), 69, fig. 6. 14 

Nixjuos, M.oao, L\ 1. (41? Charles S. Banks). 

Kin 9 in meiner iSnmrnlimg. 

Diese Art war bislier mir uus Celebes bckannl (Chapins). 

PLATYPU8 Iierbst. 

Crupper I'liATYri suTjOati Chapuin. 

Platypus Jansonl ChapuiH. 

Platypus jansoni (liupuis, Monographic* <lcn Plntypides (1805), 244, flg. 140. 

Nkcjkcj.s, Mnao, I*. I. (41 ‘3 Charles S. Banks). 

Kin <3 in meiner Hamm lung. 

Kichhofl* kunnte diese Art von Neu-Cuinea, den Molukken iind von 
('elobcs. 

Crupper i*latyi*t cuphlati Chapuis. 

Phatypus Bchultzel sp. nov. 

Mas: olongalus angustus, ferrugineo leslaeeus elytris apiee infuscatis; 
vcrtice fortiter punctata punctis majorilms, linen mediana l:ovi infnscntn; 
f route rugose punctata, atria mediana parva. impressa; proilioracc nitido 
spursim irrogulariter punctilio, linoa mediana in pnstica parte, cOTigericbus 
punctorum duabus minimis ad latera lineae medianac; elytris evidentor 
sirialo-punctntis, stria suturali sulcata, interstitiis laevibus unisorialim 
irrcgulariter punrtatis punctis muUo niinoribus (plain in slriis, dcpjcs- 
siono poslica circulnri, in feme emarginuta. emargination is rnargine dente 
obtuse armato, angulo suturali obtuso. 

Longitudo: 4.0 mm. 

I'Vni: tlaveseens, froute rugose punctata, linea mediana parva; pro- 
tlinrace sat dense punet ulatu, in poslica parte congeriebus punctorum 
duabus magma semi-ovalibus ad latera lineae medianae; elytris striato- 
punctatis, punctis parvis obsolete impressis, stria suturae proxima im- 
pressa, interstitiis sparsim uniseriatim punctulatis punctis minimis. 

Longitudes: 1.1 mm. 

N iruito.s, Maao, I\ L (diaries S. Banks legit). 

Typon 1 £ u. 1 9 No. 1504 in der Kntomologisclieu Smnmlung des 
Bureau of Science, Manila, V. 1. 

14 lli'kiiiintlii'li lint Chapuin die d u. v i L’l.u*e-Milieu durdigilngig 

verwoeliHclt; lig. 6 ntellt dealmlli nivlit wie im- .him das ^ dar. 



BORKENKAFER DER PHIL1PPINEN. 


27 



Fin. 7 .—Platypus 
8chu l tst'i St roll - 
moyer. Dcpreafllo 
et limrglnfttlo pos- 
tlca. 15 X ver- 
grOssort. 


Paratypcn 1 3 u. 1 9 in meiner Sammlung. 

Manncheu. Langgestreckt, schmal, rbtliehgelb, die Flugeldecken nach 
hinten dunkler; Scheitel stark und grob punktiert 
mit glatter duukler Mittellinie; Stirn grob punk¬ 
tiert, mit kurzem strichformigem Eindruck in der 
Mitte; Ilalsschild gliinzcnd unregelimissig sparsam 
punktiert, hinten mit glatter Mittellinie, an den 
Seiten dies or Linie je ein kleincr aus wenigen (circa 
8-10) dcutlichen Punkten gebildeter Flecken; Flii- 
geldecken in it dcutlichen Punkstreifen, die beiden 
neben der Naht liogonden Streifen vertieft, die 
Zwischenraumc glatt unregelmassig einreihig punk- 
liert. die Punkte viol kleiner als diejenigen in den Streifen; der tiefe 
Eindruck am Fliigcldecken-Absturz kreisformig, innen ausgcschnilten 
nnd am Kande mit stumpfen Zahne jederseits verschon, 

Suturalecken der Flugeldecken stumpfwinkelig. 

Weibchen. Blass gelblich; die Stirn grob punktiert. 
die Mittellinie kurz; Ilalsschild ziemlieh dicht fein 
punktiert, hinten neben der Mittellinie je ein grosser 
halhovnler Punkttleeken, hestehend aus sclir zahlreichen 
iiusserst kleinen Punkten; die Flugeldecken mit Punkt- 
streifen, die Punkte kleiner als beim 3 und wenig ver¬ 
tieft, die Sutural streifen verticil, die Zwischcnraume 
sparsain einreihig fein punktiert. 

Dicse Art gehdrt in die Malic von Platypus tepid us Chapuis und PI. 
raliculus (‘hap.; unterscheidet si eh jedoeh von bciden Artcri leieht diirch 
die Form des Ausschnittcs am Fliigoldeckon-Ahsturze (Fig. 7 u. 8). 

Tn meiner Sammlung befinden sich genau gleiche Exemplare von der 
Insel Sumatra. 



Fia. 8. -Platypus 
Icpulua C h a - 
puls. Dopreti- 
hIo of. margina¬ 
lia pnsth-u. 15 
X vorgriiHHert. 
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Ynkal-Kindr mil J’lasslijriir von $pha.rutrypcs philippincnaia Strolimever. 

TKXTKICiUUKN. 

Fin. 1 11 rid 2. Sphfrroirypcg j>hilippiiu'n*is St.rollnu vit. Moiihim. palpi laliialcM et 
maxillae. SOX vrr^riis.sfrl. 

'{. f'ryphalus ayna tan loans Slrolnneyer. Antenna. I25X vergrOssert. 

'1-0. Ozopvmon lac out SI rnljinever. 

4. Antenna. (ampin* pi fnnieiiliis). 

5. .Men turn (palpi labinlc.s el lijjuln). 

0. Maxilla. 

7. rinti/piis srhultzci Strohniever. Doprossio el mnr^iiialio poslica. 15X 
vergrussert. 

H. Platypus h'pidux fliapuis. Dopressin i*t mnrginalio postiea. 15X ver- 

pidssert. 
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NOTES ON THE DIGESTIVE SYSTEM OF HYDROCORAX. 


By Holton C. rum.. 
(Surycrm, United States Xary.) 


Because of their peculiar appearance and strange habits, the hornhills 
have always been of popular and scientific intorosl, and a very large 
number of articles have been written about them. 

Their method of nesting, mode of ilight, and gross anatomy have been 
abundantly described, while some fairly good accounts of their habits 
have been given. 1 

In order to try to loam something regarding the periodical casting-off 
of the lining of the stomach, as described first by Burl lott,“ 1 have recently 
made a series of histological sections oT the various parts of the gastro¬ 
intestinal tract of ITydrocorux hydroeorax (Linmcus), and find facts of 
sufficient interest to record. 

'Hie best results are obtained by taking small portions of tissue from 
a recently collected bird and placing them in a 10 per cent, nquous 
formalin solution for eighteen hours; from this, the tissue is transferred 
to 70 per cent alcohol, where it is kept until ready to use. 

Within a few days one may chi lied I be tissues in para fine, cut 
moderately thin sections, and slain by the Van Gieson or by the lnema- 
toxylin and cosin method. The Van Gieson stain has the very desirable 
quality of giving a perfect differentiation. Muscle Hlains yellow, con¬ 
nective tissue stains red, and colloid tissue stains orange. 

By this stain, the muscular coat can readily be separated from the 
mucous and serous coals, while by its nuclear staining the cells are weli¬ 
de lined and add to the clearness of the picture. 

Before giving a description of the sections, T wish to call attention to 
several statements, found in standard books, regarding hornhills and 
which I do not find to correspond with my examinations and observations 
of Tlydrovorax hydrororax. For example, Newton a says that the “liorn- 

1 Newton, Dictionary of Birds, London (1893), 432-437. 

■ Proc. Zool. Boo. London (1869), 142-146. 

• Loo. cit. 
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bill, at losjst in captivity, never lias any fat about him.” The species 
mentioned is often found to be extremely fat and it takes a long time 
to remove the thick layer from the skin, while the abdomen contains fat 
in quantities. In other specimens collected under similar conditions, 
very little fat is present. Again, the statement that the large hornbills 
make so much noise when living that they “can be heard a mile,” docs 
not apply to tin* bird mentioned. 

The most important thing which niy findings tend to show to he in 
error, is regarding the muscular layers of the intestine. Authorities 
make the general statement that the circular layer of the intestine is 
found external to the Longitudinal layer, as in the (esophagus. Tins is 
true in some birds, hut in many it is l»v no means so. In Hydro no rax , 
in /fl thro/tsar, in Anas, and in IJiiIjuIcus, the Van Gioson stain shows 
clearly that the intestine has an outer longitudinal layer of muscle in 
contact with the peritoneum; next, internal to this, a eireufar layer 
and still more internally, a thinner longitudinal layer, with some oblique 
fibers and intimately blended with the sulmmeosn. This last, layer of 
muscle corresponds very closely to the musciilaris mucosa 1 in mammals 
and is sometimes so developed as to become a fairly thick longitudinal 
layer. These layers an 1 shown very clearly in the photomicrograph of 
ihe intestine of // yJrueora.r hydrurora.r. Anyone familiar with histo¬ 
logical technique can verify the above in the genera mentioned, and L 
dare say in many others by using a two thirds inch objective for routine 
and one-sixth inch lor occasional di ll'cronf iat mg. 

In Ihe following descriptions of Ihe parts of the alimentary tract, 
the measurements given are from alcoholic specimens, previously run 
through the 10 per cent formalin and are slightly less than those Troiii 
Iresh material, 'flu* (esophagus, proven!liculus, stomach, and intestine 
are described and photomicrographs given to show the histology. 

The (esophagus is \?(M) millimeters in length and will admit the thumb 
when fully dilated : at the lower end it becomes funnel-shaped and 
increases in size as ii readies the provenlriculus. The mucous mem¬ 
brane is thrown into longitudinal corrugations which run unbroken lor 
almost the entire length: these corrugations project further info the 
lumen in front than behind throughout the upper three-fourths; in the 
lower fourth, they arc* of about equal size oil nil sides. Dilatation of 
tin' (.esophagus does not obliterate them and the best-developed ones 
measure '* millimeters in height. 

A cross sect inn shows microscopically that there is an external, circular, 
muscular layer; next, an internal, longitudinal layer intimately eounccted 
with the mucosa, in fuel projecting inward into the bases of the ruga?. 

The mucous membrane being thrown in:- • longitudinal corrugations, 

a cross section gives a circle of inward or.non- »ni> .oiinocLixe tissue 

frame work, (he usual blood vessels, an- 1 1 11 ‘pithelium. A 

layer of globular cells lies benealh tin . r . ..cli opens by a 
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short duct on the flee surface of the inctnhrHne. The deeper cells of 
the epithelium show round nuclei; these become flutter toward the free 
inner surface, and at the surface they are almost as flat as those seen in 
the skin. Apparently only simple mucus for lubrication is secreted by 
the lining of the (esophagus. The photomicrograph shows the structures 
quite well. 

The proventriculus is 30 millimeters in length and the wall is 8 
millimeters thick in the thickest part, just above the sphincter muscle 
which lies between it and the stomach. The inner surface is thickly set 
with the mouths of glands and when examined in a recently collected 
bird, is covered with a thick coat of sticky, mucoid material. On section, 
an outer fibrous coat is seen; next a strong, circular, muscular layer; 
then a longitudinal, muscular layer on which rests a layer of glands 
beneath the mucosa. The glands of this layer are large, each is inclosed 
in a connective tissue capsule and, somewhat like a salivary gland, 
presents a radiating, tubular structure with a central space in which there 
are very few cells und which is filled with mucoid material. Kach gland 
(or at least, those of the inner layers), opens on the free surface of the 
mucous membrane by a wide mouth, which pusses through the mucosa 
proper. They resemble “Brunner a" glands in that they lie below the 
muscularis mucosa 1 . Internal In Ibis glandular layer is the mucosa 
proper, of ordinary type, with villi projecting from the surface and with 
a network of muscle fibers, forming a true. reliru/ute muscularis uiuensw. 

It is evident Unit the glandular layer of the proven!riculus is a highly 
specialized structure, undoubtedly supplying tin* essential digestive fluid 
for this part of fhe trad. This is the more certain when we remember 
that the tough, deciduous membrane of tin* stomach, about to he .described* 
would effectively prevent any digestive (luid which might lie secreted by 
the glands of the stomach from coming in contact with the food. 

The stomach of this large hornhill when empty, is oval with flattened 
sides and varies in thickness from millimeters oil the membranous 
sides, to 1 I millimeters where the muscle is thickest. The muscle libers 
cross in a radiating manner from one tendinous disk to the similar disk 
oil the oilier side, and are reinforced by numerous other fibers arising 
from the membranous, internal muscle-sheath. There is the usual 
modification of fibers at the cardiac and pyloric openings and at the 
cardiac opening a round, cord-like, circular muscle, 3 millimeters in 
diameter, acts as n strong sphincter between fhe proventriculus and 
stomach. At the pyloric opening the sphincter is less well-marked. 

The entire lining of the stomach is corrugated and presents a brownish, 
irregular surface. Oil section this is seen to he due to the deciduous 
membrane which, depending oil its stage of development, is morn or 
less loosely attached to the stomach proper. The cardiac and pyloric 
openings are hut 15 millimeters apart. As the entire organ when empty 
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is 50 millimeters in diameter, and when filled with food twice as 
large, it cun readily be seen that when tile lining membrane is cast off 

entire, it forms a sac with 
1 lie two openings close to¬ 
gether at the toj). 

In a stomach where the 
sac-like lining is about to be 
east off, it separates from 
the entire surface nf the 
stomach before its upper, 
nock-1 ike portion separates 
finally around the pyloric 
opening, at which point it 
thins down rapidly and dis¬ 
appears just. above the 
sphincter muscle. On the 
other hand, in a specimen 
when* the lining membrane 
is in an earlier stage of fur- 
mat inn (i. o., soon after the 
last one lias been cast olF), 
no maeroseopicid separation can be demonstrated, although microscop¬ 
ic-ally the line of future separation is well seen. 

Oil section the stomach is found to have* an external serous coat, ft 
tliiek muscular coat, and a mucous lining. There is nothing peculiar 
about the serous and muscular layers, 'flic mucous membrane shows 
closely studded, long, linger-like \illi which have tubular glands at: their 
bases and are covered by a single layer of cells with large, nuclei. 

When the deciduous membrane is just beginning to form, (lie spaces 
between the villi are filled with colloid-appearing material which stains 
a bright orangc-NcIlow by the Van Oicsoii method. A little later this 
layer becomes thicker and lies as a continuous coat over the entire inside 
of the stomach. Indore it is ready to he thrown off, it becomes in fac t, 
thicker than the mucosa itself. The deciduous membrane is of homo¬ 
geneous structiire. is cpiitc tough, and on its miicous-memhrane side is 
an accurate cast of lI k* ruga* of (lie stomach. It seems certain that this 
layer, which is so peculiarly cast nil’, is formed by secretion from the 
glands of the stomach and after reaching its full thickness, separates 
spontaneously, leaving the glands to begin at once the* formation of a 
new sac. 

'The intestine is from 1^0 to 1)50 millimeters in length and, having 
no ciecum, is not clearly divisible into hm r e and small portions except 
possibly by its structure when examined will.in. The mucous 
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l'*ii i. 1. Sl ouiiirli of II i/i/i ui fi.r It utlrocoru.F hliow* 
Ink: A, ilci-lfliiijii.s iiii'inbruiitt almost 
irmly lo hr ilist ul'f < notr 11 h mpuru- 
l ion) ; 11, hliMiiiirli lirfurr the prrpaPil¬ 
lory Hopariilioii has hikru plurr. 
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membrane of the upper three-fourths lias a velvot-likc feel and shows 
long villi lying close together. At a point about 250 millimeters from 
the rectum and about where one would expect to find the circa, if such 
did exist, there is a short section of Ihe gut which is dilated, has thin 
walls, and an entirely different type of villi. This section is about 70 
millimeters in length, and below it one again finds villi of the same 
type as occur in the upper intestine. 

The intestine differs from the oesophagus in the position of the mus¬ 
cular layers. A section shows externally (lie serous coat, made up of 
connective (issue; next to this a well-developed longitudinal muscular 
coat; next, internal to this, the circular muscular layer. The muscularia 
mucosa? lies internal to this circular layer and then comes tin; mucosa 
with its epithelial lining. This is shown perfectly in Ihe cross-sect ion 
of the gut where the outer longitudinal fibers are seen cut across and 
the circular fibers are seen in their circular plane. Simple alveolar 
glands lie at the base of the villi. 

After this brief description of the digestive tract, the billowing points 
appear worth considering: I have collected three largo hombills at 
practically the same time, months after the breeding season was over, and 
found the deciduous membrane in three different stages of development; 
one was separated entirely from the stomach except for a narrow zone 
around the cardiac opening, one was just beginning to form, and the 
third was in an intermediate stage. At oilier seasons Ihe same has been 
found and in some, the sac, ready to Ik; cast off, was packed full of 
indigestible parts of the fruit on which the birds wen* feeding. It seems 
reasonable to suppose that, at least when the breeding season is past, 
the food, mixed with, and acted upon by. the secretion of Ihe pro- 
ventricular glands, passes into the deciduous sac lining the stomach ; here 
muscular action completes the mixing, triturates the; food, and prepares 
the digestible parts to pass over into the duodenum. The refuse is then 
periodically ejected in the membranous sac. Whether this routine is 
changed at the breeding season, 1 can not say. 

Another point of interest is the abrupt change in the character of the 
mucous membrane in the short section of the gut at about the point one 
would expect to find circa ; this, together with the dictation and thinning 
of the intestinal wall at this point may suggest the explanation of the 
absence of area in certain species where the diet is similar to that of 
others in which these organs are present. Is it not possible that the 
mucous membrane of the gut itself takes on, in these specialized areas, 
the functions performed bv the circa in other birds? In Bubulcus for 
example, -where the hud-like, single ciecum is very short, the mucous 
membrane of the adjacent gut contains numerous masses of lymphoid 
tissue, from 90 to 250 millimeters in diameter, not found in other parts 
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of the intestine, but found in the ciecal hud itself. As we know, in many 
animals where there is no appendix, the head of the caecum contains a 
great increase of lymphoid tissue. 

Numerous interesting superstitions and beliefs concerning the calao, 
or great Philippine hornbill, are found among the natives and are worth 
collecting, while a systematic and accurate study of the bird’s habits 
would well repay the observer. 



ILLUSTRATIONS. 

Pl.ATE J. 

Flu. 1. Cross section of oesophagus of Hydrocoraw hydrocoraw. 

2. Longitudinal section of prnventriculiis of Hydrocoraw hydrocoraw: A, 
Mucous membrane; B f inuscularis mucosae; O f speciali/ecl glands; D, 
muscular coats. 

Plate 11. 

Fig. 3. Section of stomach of Hydrocoraw hydrocoraw: A, Deciduous membrane; 
B. mucosa; (', muscular coals; D, peritoneum. 

4. Cross section of intestine of Hydrocoraw hydrocoraw: A, Peritoneum; B, 
longitudinal layer of muscle; C\ circular layer of muscle; D, musculnris 
niucosse beneath the mucosa. 

TEXT FIG I-IIE. 

Fio. 1. Stomneh of Hydrocoraw hydrocoraw showing: A, deciduous membrane 
almost, ready to be cast ofT (note its separation) ; B, stomach before 
the preparatory separation lias taken place. 
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NOTES ON A COLLECTION OF BIRDS FROM NORTHERN 

NEGROS. 


By It nil A ri> ('. Met! 111:00 it. 

[From the Ornitholnifirul Sretion. Ilioloffienl Lahoralorii, Itnrrnu of m Science, 

Manila , /\ /.) 


The earliest paper on I lie biids of Negros that I liave seen is mu* liv 
Walden and Layard 1 on a collection made in Ihe southern pari of the 
island hv Mr. L. (\ Tjnyiinl. Of the seventeen species there recorded 
three are described as new. In 18?o Walden published his mouogi apli, 
“A List of the Birds Known to Inhabit the Philippine Archipelago,"* 3 
including therein some species obtained in Negros hv the (u-rinan col¬ 
lector Meyer, and giving the total number of species known from (he 
island as thirty-eight. Two years later, Mr. A. II. Everett began his 
explorations in the Philippine Islands whieli resulted in the discovery 
of llit* many new species of Philippine birds described and figured by 
Twceddalc in Ihe Proceedings of the Zoological Society of London, 
1S77-1S7H. Everett '* collected at Valencia and Dumaguete in (he 
southern part of the island and secured specimens of lil'ly-six species; 
Iweiily-lour of these bad not previously been reeoriled from Negros and 
six of I hem bad not been known from the Philippines. Diist/crohijtha 
sjirtiosa. the most remarkable of the thicc new species discovered by 
Everett, was described and ligiiriMl in a separate paper. 1 

In 1 ST-1 Steere began bis work in the Philippine Islands, visiting 
Negros during Hie next year, where lie obtained specimens of thirty-eight 
species of birds, among them being the following new species which were 
described by Sharpe.® 

Oriulus stccri. JJicaiun hamatostu turn . . KIho/n/f/a nwynifiru, A nth - 
rrfiles t hlurifjtrslrr, ami Fhajiitrerun vif/mnnu. 

As a result of Ihe collections made by the Steere Expedition," eighly- 
one species were recorded from Negros. Two species, Crifjiltito/iha 

1 I hi* (1*72), 93-107. pin. ru. 

a Trans. Stool. Nor. London (1S75), 9, 123 -*252. 23—34. 

■ i*roc. Stool. Sac. London (1S78), 280—288. 

‘ I*mr. Zool. Sue. London ( 1S7H), 114, pi. i). 

“ Xaturc (1*76), 14, 297, 29H; Trans. Linn. Son. London , 2<1. ser. Zool. (1877), 
307—360. pis. 40-64. 

•A list of the birds and mammals collected by Hu? Steere Expedition to the 
Philippines, Ann Arbor, 1890. 
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nigmrwm and Abrornis olivacea, collected by the Steere Expedition were 
described and figured by Moseley. 7 

Bourns find Worcester H added twenty-four species to the Negros list 
and described the following as new: Phapitreron maculipectus , Ha Ira- 
ckostomus jnenagci. (Uyx niyrirustris, Oriolus niyrostriatus (— streri), 
/Kthopyga bonita, llylotcrpe winckr.lli, and lihinomyias cUbigularis. 

Mrant’s 1 ' report on Whitehead's collection includes notes on eighty-six 
species, three being described as new: Tardus nigruruin, Brachyptcryx 
hnmneireps. and Cittorindn nigrorum. 

In 181)4 Clarke began a series of papers based upon birds eolleetcd in 
Negros by W. A. Keay. 1 " In these papers eighty-six species arc; recorded 
and cme new species, PhUtgtvnas kcayi, is described and figured. 

In .February and March, 1901), Mr. Andres Celestino made collections 
in the; vicinity of Cadiz, northern Negros, and the species obtained by 
him are listed in the present paper. The following species are believed 
to he here recorded from this island for the lirst time: A star trivirgalns, 
Tarhornis pallidior, (■ ynnnmyins rcrleslis, and sKlhopyga bonita. 

LIST OF Sl'KCI i:s. 

TRERONID/E. 

Osmotreron axillaris (linimparte ). 

One female. 

Phapitreron maculipectus Houma and Worcester. 

'The collection contains nine specimens of this rare dove. 'The collector 
gives the length as 2 NO to 29? millimeters; eyes brown; hill hlaek : feet 
red ; nails brown. 

Measurements of Phapitreron maculipectus. 
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* Tills specimen in In poor plumage. 


T Ibis (1891), 46, 47, pi. 2. 

• Minnesota A rati. Nat. Sei. Ore. Papers (HOT 1. 1-61 

• Ibis (1800), 325-605. 

Ibis (1891), 532-535; Second ConLribuiion, . * . . ,. 179; Part ill. 

Ibid. (1898), 119 124; Tart IV, Ibid. (lUUOi. ... j„. ... 
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Phapltreron nlgrorum Sharpe. 

Three males and one female. 

Leucotreron occipitalis (Bonaparte). 

Two males in fine, adult plumage. This yellow-breasted fruit pigeon 
was taken in Negros by Whitehead also. 

Muscadlvores chalybura (Bonaparte). 

One specimen. 

Zonophaps pollocephala (Hnrtlaub). 

One pair in fine adult plumage. 

COLUMBID>E. 

Columba grlseogularia (Walden and Layard). 

Two females. Some individuals of this species from Baiun, Butanes, 
have the bills considerably longer than the Negros examples, but the 
difference is not constant. 

ARDEID/E. 

Bubulcus coromandua (Bodduert). 

One female in winter plumage. 

FALCON I D/C. 

Astur trivirgatua (Tcnuninck). 

One specimen, an immature male. This species has not, so far, been 
recorded from Negros. 

Spllornis panayensls Stoore. 

One adult male in good plumage. 

PSITTACID>E. 

Prioniturua dlacurua (Yicillot). 

A pair, taken February 21, and a femule, taken March 10, are in line 
plumage. 

TanygnathuB lucionensis ( Limui-n*). 

Two adult males; in one specimen Hie blue of the crown and nape 
is unusually dark. 

Lorlculus regulus Kouaiicfi. 

One male and three females of the central island colasisi were collected ; 
the male is in immature plumage. 

ALCEDINID/C. 

Ceyx bourns! Sleerc. 

The only specimen, a female, of Bourns's kingfisher in this collection 
1ms a considerable (piaiitity of black mixed with the deep blue of the upper 

an r F 



42 


M’GREGOR. 


Halcyon moseleyi (Steere). 

One female specimen of this very rare kingfisher was collected on 
February l'.l. Wing, lO.s mil I im iters; tail, <S6; cnlmen from base, 4G; 
tarsus, l. r ». Length, taken bv the collector, *iG5 millimeters. 

BUCEROTID/E. 

Penelopldes panlnl ( Koihhicit). 

One pair of the Fanay tarietic. 

Cranlorrhlnua waldeni Sharpe. 

'I’hree males and two females t»f Walden’s hojnhill, all in good plumage. 
HEMIPROCNIID/E. 

Hemlprocne major (llurtcrt). 

One male specimen ; wing. I II millimeters. 

MICROPODI D/E. 

Tachornis pallidior MctJivgor. 

One specimen, without se\ mark, was collected on March 10. This 
is the first record of the species. 

CUCULID/E. 

Surnlculus velutlnus Slmr|H*. 

In a?) adult female from Cadiz most of the reel rices are conspicuously 
honlered with white and several of the longer upper tail-eoxerts arc 
faintly tipped with the snne color. 'This species was taken in Negros 
by Whitehead also. 

Hierococcyx sparverioidea (Vigors). 

'Two males in adult plumage. 

Cacomantis merulinus fSenpnli). 

(hie male specimen. 

CAPITONI D/E. 

Xantholaema roseum ( Dmimnl). 

Two specimens, male and female. 

PICID/E. 

Yungiplcus maculatus (Ncnpnli). 

I*'« mi* males and one female were taken in February. 

Chrysocolaptea xanthocephalus WsiMni nml Tjiyanl. 

One male and urn* female in good plumage. 

Thriponax hargitti Sharpe. 

7/in'/Miiiti.r ha rtf in i Clnrke. this (I S'.),) ), 47.'* 17 7: MiKSrogor, Man. Phil. lhis. 
( I i»Uil), 1, 40». 

'This colled ion contains three males ami .. Itarg'tf’s 

black won* I pecker ; all of them are in good j. ! . i prepared. 
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In five specimens tin*re is a wide, 1 niffv while band across the rump, in 
one mule the white hand in narrow, and in one female most of the back 
and uropvgium are Imre. The lower mandible in all these Negros speci¬ 
mens is whitish. The Masha te and Negros birds appear to be of the 
same species and they must be called T. hargittf unless Steere’s T. philip - 
pi nr n sis can be shown to be distinct from the Thripunax of Palawan. 

PITTIDyE. 

Pitta erythrogaatra Tcinminck. 

One female. 

HIRUNDINIDyE. 

Hlrundo rustic a Mnnirus. 

One female swallow, taken March 17, differs from the other specimens 
from Negros in having the pectoral hand coniinnous across the fore breast 
and in having the white of the under surface distinctly washed with 
pale ochreous-pink. 

Hirundo guttural is Scupoli. 

One female and two male swallows, March 17, are of the eastern 
species. 

MUSCICAPID/E. 

Cyanomyias coelestls (Twccddnlc). 

'The relestin 1-hllie flycatcher is represented in the present collection 
by an adult female. There appears to be no previous record of this 
species for Negros. 

Rhipldura albivcntria (Sharpe). 

Three specimens uf the wbile-bellicd fan tail. 

Xeocephus rufus (Gray). 

Two males and one female. 

Cryptolopha olivacea (Moseley). 

Two specimens of the olivaceous llvcatcher warbler. 

CAMPOPHAGID/E. 

Artamides panayensls Steen*. 

Two males and one female. 

Edolisoma panayense St me. 

This very distinct and handsome cuckoo shrike is represented in the 
present collection by eight males and six females. 

PYCNONOTIDyE. 

lole guimarasensla Steen*. 

Two males and one female. 
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M’GREGOR. 


TIMELIID/E. 

Datycrotapha apecloaa Twooddale. 

The type; of this curious species was collected by A. II. Everett at 
Valencia in southern Negros and was described and figured by Tweed dale 
in tlie Proceedings of the Zoological Society of London for 1878. Other 
specimens were secured in Negros bv the Stecrc Expedition and by the 
Menage Expedition. The collection now under consideration contains 
a series of seven inales and one female. The sexes appear to he similar 
in color. The structure of the feathers is very similar to that found in 

" I 

I lie various species of Mixornis and Macronous, hut the feathers of the 
lower hack arc not noticeably lengthened, while the orange-colored 
feathers above and behind the eyes are stiff and harsh. The length of 
specimens in the flesh, as given by the collector, is from 145 to 150 milli¬ 
meters. 

Measurements of four males and one female are given herewith. 


Measurements of Dasycrotapha 8pcciosa. 


Si:x. 

Wing. 

Tail. 

Ciilmcn 

from 

buNO. 

Hill 

from 

nostril. 

TarmiH. 


mm. 

min. 

mm. 

mm. 

... 

mm. 

Male ___ 

67 

Ml 

10 

10.fi 

18.fi 

Do..... 

70 

fi8. fi 

17 ! 

11 

10 

i>o ____ 

ns 

fif. 

17 

11 

18 

no__ ____ _ 

68 

Ml 

16 ' 


17 

j Fuirmlo - _ ____ 

6fi 

[ 

f*3 

1 

IS 

! 10 

1 

18 


TURDID/E. 

Klttaclncla superclllarls Rmirns mid Worcester. 

Cittoeincla niyronun (Irani, ibis (181)0), G47. 

I'pon comparison of an adult male shuma from Negros with adult, 
males from Ticnn and Mashalo, the characters given for Cittoeincla 
tiifjmnnn do not appear lo he valid. In the first place the superciliary 
stripe in all three species is practically of the same width. In K. luzon- 
iensis alone the stripes are connected across the forchcud. This species 
is also distingiiishctl by the rusty brown rump, large white spots on 
recti ices, and other characters. In K. superciliaris the spots on the 
reel rices are much reduced or may be altogether obliterated. The length 
of tarsus in the original description of I\. svprrciliaris is clearly a 
mistake. 

A specimen from Cadiz, Negros, marked female, differs from the 
male as follows: The superciliary stripes ar. :ilini;.d Howard above 
the lores to the base of bill ; the upper purls ;n. • .■*** tin* chin and 

throat are white and there is a narrow hand of ' ' ■ 1 ■ ’ , chest. 
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Measurements of Kittacincla. 






i 

Oil- 


Spociwi. 


Sex. 

Wing. 

Tail, j 

Him 

from 

Uhsc. 

TarsuN. 




mm. 

mm. 

mm. 

mm. 

K. lutnniewti 0 .. 

_ _ 

Mule. 

82 

82 

1H 

2fi 

K. Huperciliaris _ 


_«lo_ 

SO 

73 I 

19 

20 

Ho .... 


.do_ 

88 i 

! 74 1 

19.5 

27 

Do... 


!- do- 

79 ! 

(iff . 

18 

25 

K. nif/rorun _ 


i_do_ 

78 

71 1 

17 

27 

Do. 


i Fem«lc___ 

! 

74 

1 «7 : 

i 1 

17.5 

26. ft 


Pratlncola caprata (Limucus). 

One male and one female. 

SYLVIID/E. 

Megalurus tweeddalel McGregor. 

One specimen. 

LANIID/C. 

Hyloterpe winchelll Bourns and Worcester. 

Throe males and two females. 

PA RID/E. 

Pardallparue elegant (Lesson). 

One male, March 1J), and one female, January from Cadiz, do not 
differ from specimens taken in Bataan Province, laizon. 

8ITTID/E. 

Calllsitta cenochlamya (Sharpe). 

One male and two females. 

CERTHIID/E. 

Rhabdornls myttacalls (Temminck). 

A male, the only specimen of Rhabdurnis in the present collection, 
differs from specimens taken in Luzon in having the bill conspicuously 
longer, the feet larger, and the color of the back and rump darker. If 
additional specimens from Negros show that these characters are constant, 
the spivies may be known ns Rhnbdornis longirostris. 

ZOSTEROPI D/£. 

Zoaterops nlgrorum Tweeddule. 

Two specimens ; one of these is slightly albinistie, having five rodrices 
white, washed with pule yellowish green. 

1 liave long suspected that a series of birds of this genus, collected 
by rnc on the little island of (Vesta dc Gallo, represented a distinct 
species. With topotypes of Zoaterops nigrorum at hand I still hesitate 
to separate the (Vesta de Gallo individuals ns a species, although in the 
latter the wing, tail, and bill average longer and the color of the upper 
parts is more uniform and more yellowish. 
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M’GREGOR. 


Measurements of Zost crops niffrorum. 





Cul- 


Loculi ly. 

wiliff. 

Tall. 

men 

from 

TarsiiM. 




biuic. 


I 

vim. 

mm. 

vnn. 

mm. 

Nuffroa___ 

M 

42 

12.5 

15 

Do..... . _ 

lift 

38 

12 

10 

MiiNhatu.. ___ _ _ 

62 

30.5 

13 

15.6 

Tieao _. _ ___ _ 

50 

38 

13 

1G 

Crcata de GilIIo _ _ _ _ . _ 

5h 

44 

14 

17 

Ihi ___ . __ 

r»s 

44 

14 

18 

Do.._, ____ 

■ r i7. 5 

43 i 

13.5 

17 

1 Ho.__ _ 

1. .. ... 

66. ft 

j 43 

14.5 

16 


Dlcaeum haematostlctum Nlmrpo. 

Three 111 riIt'S and two females. 

Dlcaeum dorsale Sharpe. 

Four males and one female in fresh plumage. 

NECTARINIID/E. 

/Cthopyga magnifies Sharpe. 

One adult male; lln* types of this sjieeies were* collected in Negros. 
AEthopyga bonlta Ihmrnw mid Worcester. 

'Two full-plumaged males from Negros dilfer in no way from a male 
from Tieao and a male from (Vbu. r Fliis appears to lie the first record 
of I he Yisayan sunhinl from the Island of Negros. 

Clnnyria guimarasensis Skcrc. 

One male and two females of this species were taken in March. 

MOTACILIID/E. 

Anthus rufulus (Vicillut). 

One specimen, .fannary ^'J. 

PLOCEID/E. 

Munla Jagorl Marlons. 

Two specimens. 

Uroloncha everettl (Tweeddnle) 

One specimen, February 1. 

ORIOLID/t 

Orlolua steer! Sharpe. 

Thirteen males and six females. 

DICRURID/E. 

Dlcrurua mlrabllls Walden and Lay aid. 

Two males. 
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ON A QUINARY NOTATION AMONG THE ILONGOTS OF 
NORTHERN LUZON. 


By Otto Sciikkkkk. 


Within flip urea of Aiishnncshm languages there are represented, in 
a pure or in a modified form, all those systems of numeration which are 
designate*! as quinary, decimal, or vigesimal notations, according as 
they are based upon the counting of the digits of only one hand, of both 
hands, or of both hands and feet. 

From the Philippines in particular none but decimal systems have 
hitherto been recorded., not excepting such tribes as the Negritos, 
Tngbnnwas and similar people of low culture. 1 

In view of this general use of deeimal series of numerals in the Phil¬ 
ippines it will he of interest, here to make known a case of quinary 
notation in northern Luzon jus found hv me some time ago in an old 
Egongot (i. e., Mongol) catechism dating from I?!!?, and declared by its 
authors, three Spanish missionaries, to he a revision of a still older text.* 

As is to he supposed, the catechism does not give the Egmigot numerals 
by way of demonstration. They occur in the text mostly in the form 
of ordinals in such places as “The toil commandments;’ “The articles of 
faith,” and the like. Collecting these ordinals T obtain the following list: 


Tu onhucou?t 
To ctulun 
To cal fin 
To cooput 
To cola m h ion a 


the lirst 
I Ik* second 
flic* third 
tlie fourth 
the fifth 


To ratmiibiaiifj no si pet the sixth 
To cotomhunnj no thin the seventh 
To Colombian!/ imh/n till? eighth 
Tu cu la m bio n <j no a/ml the ninth 
To catainpupou the tenth 


1 For a full treatise on the numerals of those systems see the praiseworthy 
paper of Professor Frank K. ltlako in Journ. Am. Or. Soc. (1907), 28: Contribu¬ 
tions to Comparative Philippine Grammar, Part LI. 

a “Cnteeisino do doctrinu eristiana en Egongut, oscrito por el M. K. J\ Kray 
Franeisco tie la Zar/.a, O. S. F. Undo ft lux |w>r Fernando Blumentritt. . . . y 
uiinieiitudo por el mismo editor dm equivnlcncias del texto egongot ft i Ion goto 
en enstelluno, tngnlog v moro dc? Maguindanao.” (Vienna, 189.1). As will 
be shown, the form “Egongut” for “llongut” represents ail idiomatic pronunciation 
of this wont among at least that section of the llongots whose ilialeet is used 
in this catechism. For this reason it is employed by me in this paper ns a term 
distinctive for that dialect. 
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SCHEERER. 


Ta, appearing before each of these numerals, is an Egongot demon¬ 
strative particle acting as article. 

Onbucoug is the equivalent, not of “one,” but of “first.” The word 
occurs, in this or related forms, in several other passages. There is 
evidently a typographical confusion between “n 3 and “it/* Compare— 

Na mucong toi Dios Am a, ta Dios Anac, at ta Spiritu Santof 

la flrat, (superior) tlm Clod Father to Goil Son and to Uluiat Holy? 

.1 unn-a namucoug, auan-a naonod de, ten sisicl ta erica Dios de. 

There ia not being first, there is not following behind among them, for only one 
the God ship their. 1 

(la in cadna, catgo, etc., is a prefix making ordinals from cardinals, not 
only in Egongot but in several other dialects of Luzon. 

Eliminating those three factors from the above list, and observing the 
composition of the numerals from “six” to “ten,” we have all the necessary 
material for establishing the following list of Egongot cardinals: 


Kn fl¬ 
ush. 

Kgongot. 

i 

l’angaslnan. j 

Kng- 

llnh. 

Kgongot. 

I'angaslnan. 

one 

ulyrt (stet) 

i*a 

hIx 

tambiuni/ no Hi yet 

anem 

two 

aim 

dan 

ho veil 

tambiang no dua 

pito 

three 

trgo 

talo 

eight 

tambiang not go 

ualo 

four 

ajn.it 

apat ! 

nine 

tambiang no a pat 

Siam 

live 

tambiang 

lima | 

ten 

tampo (tarnpoo) 

mmjiolo ( sampio ) 


The card inula lego, tambiang, and tampo (lam poo) occur as such re¬ 
peatedly in the text; sict was quoted above in its restrictive form si sic t. 
For comparison with a series of typical Philippine numerals the cor¬ 
responding Pangnsinnn cardinals have been added. 

“One” is expressed in Egongot by a word, sir l or si yet, which, compared 
with Pangnsinan as well ns with any other Philippine dialect, shows 
hardly any ntlinily, at least not prima facie. 

From “two” to “four” Egongot uses numerals which, though varying in 
form, are the common property of all these dialects. The characteristic 
variation in the case of the numeral “three” in Egongot is the change 
from general .Philippine / or d to g. The same change, typical for Egon¬ 
got, is seen in such other words os gema, “hand” (Tagnlog lima), gakc, 
“male” ('fag. lalaki ), uge, “again,” “anew” (Tag. uli), etc. It is this 
sound-change which accounts also for the form “Egongot'* instead of 
“llongot,” the change from i to r being the ordinary fluctuation of these 
vowels. 

“Five” is expressed, not bv lima, in which nil Philippine dialects agree, 
and which, as we have just- seen, would be here gema. but by the idiomatic 
term tambiang. formed of a prefix tarn (. r f-nnp'^ ’ r !>■ a stem, biang. 


1 Op. Crtf., p. 1J. 
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From “six” to “nine” the Kgongot numerals are clearly seen to express 
“five and one,” “five and two,” “five and three,” and “five, and four,” 
which shows that, once “five” is reached by counting the fingers of one 
hand, the count is begun anew. That the particle no is the equivalent 
of “and,” is proved bv a phrase of the text: (lit bucolot no nauguin 
birtiniagnrn . “the pagans and bad Christians.” 4 

The numeral for “ten” is lampo, evidently with long o (compare 
the variant tampoo). It consists of the prefix tang, which also appears in 
lanibiang , changed to turn- by the influence of the labial that follows, and 
stem pa or poo. which is the common Philippine polo or pulo with elision 
of /. 

For the two numerals “one” and “live,” in Kgongot- we find no imme¬ 
diate correspondent among the forms of the equivalent numerals in the 
generality of the other dialects. Hut apart from these two words we have 
as characteristic of this series of Kgongot numerals that it is based on 
a clearly quinary plan, and that the words used are for the greater part 
the common property of a family of languages which, as far as it is 
represented in the Philippines, uses none hut decimal systems. Similar 
cases of quinary series we find in Formosa. s 

It. remains to be pointed out that, although the Kgongot plan is 
quinary, as far us 1 have been able to illustrate it above, it is only im¬ 
perfectly so. If it were purely quinary the numeral for “ten,” instead of 
being expressed by a distinct word, would he given by such a term as 
“live-live” or “two-lives.” Again, beyond “ten,” the advance would be 
by fives, not by tens. Hut this is a question not to be decided from the 
text before me, which lacks examples of higher numerals. I may, how r - 
ever, add that there exists a variant of the Kgongot speech here illustrated, 
the speakers of which use a purely decimal series from “one” to “ten,” 
and it may be believed that this will ultimately supersede the quinary 
scries. For the present i! must suffice that evidence has been given here 
of the existence in the Philippines of a representative of the quinary nota¬ 
tion which is generally assumed to he a more primitive form of counting 
than the decimal system. 

• f ip. rit., p. 27. 

a (y. the numerals given under ‘l*rp. Pa/..* and 'Slick. 'LY in Table 1 of The 
Itatan Dialect as a Member »»f tho Philippine Group off Languages, ftirision of 
Hlhnolotfif I’ublicationx, Manila (1008), 5, pt. I. 
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REVIEW. 


The Provinces of China, Together with a History of the First Tear of H. I. X. 
Hsuan Tung, and an Account of the Oovernment of China. Reprinted from 
“The National Review" (China) as “The National Review Annual,” 1010. 
l’p. 188. Cloth. Sliunglmi: “The Nat ionul Review” Ollice, 1910. 

Those among the millions of otherwise well-informed dwellers in 
Europe and America who plead guilty to the charge of ignorance of 
matters Chinese, brought against them by Colonel Bruce in his preface 
to this work, would indeed seem to have reason to be grateful to the 
publishers for their effort to dispel a part, at least, of that ignorance by 
offering here u fairly concise survey of the essentials and potentials of 
each of the provinces of China. 

After an introductory chapter on the extension, the population and the 
political division of the country in general accompanied by a table showing 
the present condition of Chinese railway enterprise as distributed among 
the different competing foreign countries, the work dedicates a chapter 
to each of the eighteen provinces and four dependencies (Tibet, Sinkhuig, 
Mongolia, Manchuria), discussing them fairly uniformly along the follow¬ 
ing general lines: position, area, density of population, topography, 
climate, natural resources, communications, cities and chief towns, and 
illustrating the text by sketch-maps of each province. The concluding 
chapters, “The first year of Hsuan Tung” and “the Government of 
China," give a cursory review of the main political events during the year 
l!HO, respectively of the different departments and hoards entrusted with 
the administration of national affairs. Three different indexes facilitate a 
rapid reference to particular points (places, productions, etc.) on which 
information is sought. 

The work is in the main a compilation of data collected from the best 
available sources; i. c., partly from official publications, such as the 
Customs Reports, and partly from works like those of Richthofen, Little, 
Ilosie, and others. It should prove useful to those who look upon China 
as a field for the extension of their commercial or industrial activity. 
In any case, the reader, before opening the hook, will do well to make 
up his miml as to whether the interest lie takes in matters Chinese is proof 
against every once in a wdiile there being Hung into his face, between the 
pages lie is expected to read, a Haring advertisement of cement, cooking 
ranges, pianos, or other foreign commodity. 

Otto Sctt merer. 
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SOM MAI ItE. 

1. Avant-pbopos. 


IT. Description des Esp£ces: 
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Rot alia 
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Polystomelln 
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14. Ji. forinoHa 

3. L. giRanleu 

10. Ij. onf^ulnria 

4. L. radiata 

16. Ii. joffroi 
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DOUVILLk 


AVANT-PROPOS. 

Les explorations goologiques des Philippines et cn particulier les 
rAeents travaux do M. Warren. I). Smith publics dans “The Philippine 
Journal of Science” out montre que le Tertiaire do cet archipel etait 
constituA: 1° a la base par un systeme inferieur avec couches do Charbon 
exploitAcs, qui a AtA attribuA a l’Kocene, ct 2° par un systeme aupArieur 
mioconc caraclerisA par des calcaires >1 Orbitoides. 

I/etude des Foram ini f Ares cpii m’ont Ate communiques par le gAologuc 
precite, penncL do preciser eette classification: on peut en efTct subdiviser 
le sysUhne superieur et distinguer 3 series dc couches. 

T. Le systAme inferieur liguitilere earacterisA par [’association des 
Nummulites et des Lepiducydints. 

I I. Le systeme moyen earacterisA par Tabondaiiee des grandes Lepido - 
cyclines, ct la presence des Alveolines. 

III. Ixj systAme aupArieur on ahondent les pelites Lcpiducydines et 
les Miogypsina. 

Cette succession est la memo que eclle quo Ton observe dans toute 
I’lndonAsie et cn particulier a ]Borneo. 1 ou cos trois divisions corres¬ 
pondent aux couches que j’ai dislinguAes par les lettres D,—F, F, 0,—TT. 
Flics peuvent el re fneileinent parallelisees avec: los couches de l'Aquitaine. 

I. Le systeme inferieur L), partout caracterise par I’association des 
Nummulites et des Lepidocyclines, re presen te lc stampien ou Oligocenc 
BupArieur. 2 

II. Le systeme moyen F t F, 0 re prison te alors les couches de PcyrArc 
et do St-f? Amirs, c’est-A-dire Paquitanien. 

HI. Ixj systeme supArieur H se rattache coniplAtemcnt par sa faune 
mix eoui hcs de St-Ftienne d’Orthc et surtout A ccIIcb dc St-Paul prAs 
Dax (Abosse, MundilloL), gisement type du burdtoalien. 

.le vais passer en revue les diffAvcntes formes que j’ni pu examiner et 
je reviendrnL cn (muimint sur les caruelArcfl eomparatifs de res faunes 
hvw cellos des an ires parties de PIndonAsie, et cellos de PFurope. 

DESCRIPTION DES ESP^CES. 

I " Fl >11A MINIFFRKH 1M PERFORMS? 

ALVEOLI NELL A. PI. A, tiff. 1. 

Co genre est represente par une aerie de monies mod increment conservAs 
dans une rocho IrAs tendre, jnunfitre, rccueillie A Sibud Gulch, Old Alpaco 
Mines, Cebu, et portant le nuinero 273. Cette rocho est qualifiAe de 
inarne, mais e’eet phi tot un grAs tendre avec ciment calcairc peu abondant. 

1 Douvill^, IT. Les Forum ini fibres ilnns le TVH iuirc de Borneo. Bull. kSoo. gdol. 
Frame, (1006), VI, 5, 435. 

* Conformcimmt aux travaux las plus mvms (a >*ntro roiijjocfcne et 

le Aliocftne, ou outre l'Kog^ne et le ' ■ lo Stampien et 

rAquitanien propremont dit. 
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Kile renferme un grand nombre d’einpreintcs do Foraminiferes purmi 
leaquelles quelques unes sont fusi formes allongees, ay ant environ 5 milli¬ 
metres de longueur sur I millimetre do Hi arm'd rc. Klles se rapporteut 
incontostablement A des Alvcolinid£s. Sur quelques ccliautillons il m’a 
sembl6 diistinguer sur l’empreintc de la c Ini eon terminate plusicurs ran¬ 
ges d’ouvertures. Ces fossiles appartiendraient done au groupc de 1* A Iv. 
quoyi, pour lcquel j’ai propose le genre Alreolinelln. A re sujet je ne 
puis mieux fair© que de citer l'ohservation tres intSressante faite par M. 
Vcrbeek: 8 apr&s avoir deerit plusieurs Alreolina des courhes a Num- 
mulites pr6sentant tons vne steulr rangev d'ouvertures, il Hit quelques 
mots Ho formes rares trouvees dans F6tage inferieur du terrain mioc&ne, 
et il constate qu'elles prison tent 3 et niGme 4 rang^es deliver hires les 
unes au dcssus dcs autres, “circonstanee qui jusquW present iFa jamais 
etc observee, dit-il, ebez des Alveolines fossiles, mais seulement chez les 
especes vivantes (Alv. Quoyi). Par la, les Alveolines miocenes se dis- 
tinguent nettement des esp^ees eocenes et oligoccucs." Des AlveoUnella 
do Java sont indiquees com me assoeiees k He nt»mbreuses Orbital Hr s Hans 
un ealeairo grisMre d J &gc rnioctoie aneien un pen au dessus des gr&s 
quarlzeux Eocenes. Klles sont un peu plus petites que Fesptoe de Cebu, 
leur longueur maximum etant de 3.5 millimetres sur une epaisseur de 
0.75 mil limit re, mais il ne faut pas oublier qu’ellcs out etG seulement 
observecs en coupe sur des plaques minces. 

(Usemerit. —Dans les Philippines cette forme est accompugnee par des 
Orbitolitcs, des Operculines et des Polystomelles; les couches qui renfer¬ 
ment cette faune sont Holies on Mollusques, panui lesquels on sigmilc 
Dulium i ostatam. Martin 4 a eu Focension d’etudier un 6chantillon 
d’une in a me terreusc tendre provenant de la mine memo d’Alpaco 
ct riclic en coquillcs de Lam el lib ranches et do Gastropndcs. (Feet 
vraisem blab lenient la memo couebe, la difference do rouleur prove¬ 
nant de la difference de gisement, les roclics jaunes en nflleurcments 
devenant habituellenient bleues en profondeur; il signal© dans cet 
6clmntillon un fragment de grande Lepidocycliiie, el en outre Vicarya 
callosa . De cos rapprochements il Kemble qu’on pent, conolure epic 
ces couches sont a la base du systeme rnoyen ct represent cut FAquitauien 
inferieur, comnic a. Pornco et vraisemblablement aussi a Java. 

Orbltolltes martini? Vcrbeek. PI. A, flg. 2. 

La meme roclie jaunatre de Old Alpaxro Mine, renferme d’assez nom- 
breux monies d’une Orbitolitc mince ayant de 5 a 6 millimetres do 
diamdtre. Sur les empreintes on distingue un grand nombre d’anneaux 
concentriques etroits ayant au pourtour environ 0.05 millimetre de lar- 
geur, constitu6s par des moules de logettes ayant a peu pres la ni&ne 
distance d’axe en axe. CFest exactement la disposition figurfo; par M. 

• Vcrbeek et Fonnema. Description g<*ologiquc de Java e*t Madoura (1890), 1141. 

• Centralbl. f. MineralQeol. u. Pal&on. (1901), 32(1. 
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Y'erbeek (IM. IX, fig. 135). Mulheureusoment la disposition des loges 
en coupe vcrticale rente bien obscure: la Jigurc 134 de cel auteur indique 
pour la forme type 2 rangees d’on vert urea, ec qui placerait cette forme 
dims les iSorilcs; Jiiai.s e'est seulenient un dess in et d’apres le texte les 
coupes ne doniient pas de raraeteres precis. Dans les specimens des 
Philippines I’impression du pourtour de la coquille soluble iudiquer des 
mivorfures on rangees plus nombreuses, tandia que lea moules de logettes 
conservees sur les bases correspondraient peut-etro a line couche super- 
ficielle rappelant cello des Marginapora. 

Les deux formes sont done incomplelemont coniines, of lour rappro¬ 
chement n’est que probable. 

(listmeiU.- Dans ios Philippines cette forme nccompagne les .1/ivo- 
litiella, dans des douches qui sont iiidiquees ooinme inferieures au Cal- 
cuiro u Orbi faiths ; AquiLanicu inferieur. 

2" FORAM1N1FEREN PER FORES. 

OPERCULINA. 

Les couches du Miocene des Philippines renferment de nombreuses 
Opc'iculines qui pnraissent se rapporter A 2 typos un pen dillerents. 
Opercullna costata il'Orb. PI. A. litf. 3. 

Oprrcuiifw costa hi ri'Orbigny, Prodrome, dtugv 26, PuluniiMi B, (ISf»2| , n° 
2SHI, 15ft. 

C’est une forme irf\s voisino de I 'Op. comylanafa et qui s’en distingue 
par cc que la surface csl. ornee de cotes correspondant aux cloisons. 

•Pen rapproche une Corine abondnnte dans des ealcairos tend res jaunfi- 
tres de Minnnga river (Cebu, n" 277) oil elle est assoc ice a de nombreux 
Cydocyycus communis; elle atteint 7 a H millimetres dans son plus grand 
diametre ct se rati ache nettement au groupe de YOy. comylanafa par su 
faille, la largeur du dernier tour et ses cloisons fortement et reguli ft rumen t 
urquftes. Certains echautillons sont presque aiissi liases qu’Oy;. compla- 
nata, mais le plus grand nombre est fortement costule et les eostules se 
ilecomposent en granulations plus on moins nombreuses; el les soul tou- 
jours plus arconlueos dans le jeune. 

(lisanent. ■—h’apres I’a bom lance du Cycl. communis dans ees eouehes, 
jo les considere eomme un peu plus reeenles que les caleaires a grandes 
Lepidoeyelines et represent ant rAquitanieu superieur. 

Opercullna coatata, vnr. tuberculata. PI. A. flg. 4. 

.Te distingue sous ce nom des individus plus petits que les precedents, 
ntleignanl settlement 4 ft 4.5 millimetres ; ils sont plus renflfts, de section 
lenliciilairc et presenlent de forts tubereules sur les cAtes. Tls paraissent 
difficile* ft distinguer des jeunes de Pespfteo prftcftdente; peut-etro en re- 
prftsentent-ils seulcmont la forme A. 11s .-o distinguent de VOp. gai- 
mnrdi d'Orbignv, des mers actuelles par •»'*»»■ faille • grande et lour 
forme plus centime. 
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lie sc rccontrent prcsque 4 tons les nivcaux, niais ils sont surtout 
a bond ants dans les gr6s tendres dc Old Alpaco Mine, oil ils se prtisentent 
& I’Mpt de moule (6eli. n° 27,3). 

HETER08TEGINA. PI. A, fig. 5. 

Ijcs Heteruslegina de grande tuillc ne sent ordinuireinent pas rares 
daiiB les couches a Orbitoides. 

.Fen ai observe un bel echantillon de 5 millimetres de diainetre fi\6 
sur tine Lcpiducydina insula-no talis du Barrio de Mesa ha. 

Cycloclypeus communis Martin, PI. A, tig. «i. 

Vyclovlypeus communis K. Martin, Untersuchungen ilbor die Organisation von 
rycloclypeus und Orbitoidos. Niederland. Areli. f. Zoiil. (LHHO), 5, Pie. 
13 et 14. 

Carpenter a moutre d£s l.S5(i (Phil. Trans. Hoy. Nor. London (1856), 
146 , 547) la constitution de cc genre curieux. C’est en realite line 
Heteruslegina dont le developpcincnt est tleveini annnlaire (eyclost^gue) 
et qui epaissit son test coinnie Orbitoides . muis sans rormer de logettea 
late rales; il cxiste done coniine dans ce dernier genre une couolie f*quato- 
riale de logettes, mais idles sont mdangulaires coinnie dans flderostegina. 
Los min-lies late rales sont cninpactcs et plus epaisses an eentre, ce qui 
donne aux cell anti lions une forme lenticulaire ordinnireuicnt Ires aplatie. 

L’ornenientation dans ('ycl. communis est fonnee par une seric de 
granules disposes suivanl les aniienux d’rtceroissement. et eorrcspondnnt 
a des pi tiers analogues a eeu.v des Orbitoides. 

Cette espece esl ties abomlante dans les eouclies superieures de File 
de Bntan (ech. n" H) on elle accompagne les M yogi pstn a et dans les cnl- 
caires tendres jaunatres du Barrio de Mesalm (Cebu, n° 273), ou elle 
est associeo a Operculina coslata. .Fai deja montre precedemmont que 
le premier niveau uppartenait an Biirdigulien, tamlis que le second parait 
devoir se placer au sommet de FAqiiilanien. Cette espeee dans les Phil- 
ippines se montrerait ainsi a la base de If et dans G, a jam pres au 
rneine niveau quVi Borneo: il est ineiue possible que les ca lea ires tendres 
jaunatres du Barrio de Mesa ha representent exactement les couches a silex 
du groupe F de Borneo.” 

ROTALIA. 

•Fai pu ext mire de la roc lie tend re de Old Alpaco MineR (£ch. n° 273) 
de pet its ecliantillons qui resscmblent beaucoup 4 Rotalia schroteriana 
Parker et Jones, aveo ses lignes d’enfonceinents le long des eloisons, 
rnais qui en different par une forme nioins dissymGtriquc. Il semble 
que Carpenter a eu sous les yeux une forme bien voisine quand il dit:° 
“dans une remarqiiahlc vartett* des lies Fidji la spire est plus aymAtrique 
.de sorte que la eoquille a prcsque la meine forme que Polys - 


a Hull. Nor. yeol. France (1005). IV', 5, 445. 


• Introduction, 213. 
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tomella crg,tinilata; elle sc rapproche du reste beaucoup de ce type 
par la disposition du d6pot exogene et par la manure dont les passages 
interseptaux s’ouvront oxtericuremenl le long du bord des cloisons.” 
A la page suivantc il rcvicnt sur ces analogies avec Polystomella, qui 
montrent que cos deux types sont extreinement voisins Tun de Fautre. 
11 ost eurioux de rctrouver aux Pliilippines cos deux formes associeos dans 
le meme giseinent. 

POLYSTOMELLA. 

Forme voisinc de P. craticulala, mais a callosity ombilicale un peu 
inoins large et moins developp6e; on sail que ce genre cst abondant a 
partir du Tertiairc moyen. Celle fonne est assooi6e a la prec6dente 
dans le grew Lend re de la vioille mine d’Alpaco (6ch. n° 273). 

I'M*; fonno Ires voisinc est indiqu£c par des sections dans les calcaires 
oligocenes a pctil.es Nuinmulites de Carncaran de File de Batau (6eh. 
n° 2). Une coupe nxiale passant par le centre monlre quo e’est bicn 
uu Polystomella el non un liotalia . Ce type a-ura it done appam des 
la fin de FOligoefme. 

Nummulltet aubnlasl sp. nov. 

Hum mu tin a variolaria Brady, On Home FohMI Foraminiferu from tlio West 
Connl District of Sumatra. Oeol. Mafj. (1875). FT, 2, 552. 

I /Os calcniros suhordonn&s aux couches de char bon de l’lle de Batnn 
ronferiiieul de noinbreuses petites Numrmilites qu’il no soluble pas 
possible do disiinguor do cellos quo At. Verheek a recueillies autrofois 
dans File de Nias et qui out ete d&rites et figures par Brady sous 
le noin do N. variolaria ; cot auteur douno romino dimension umxmium 
2 millimetres et sos figures indiquent bien des individus m6gasph£riques. 
Les eeliant.ilJons dos Philippines sont Ugftremcnt plus grands, 2.7 milli- 
nuHrcs, ot. son! ogalomcnt iiiogiispheriqiics eomrnc Findiquc la coupe ci- 
jointo. 

Un fonne dc la spire, la direction ot la courbure des cloisons conoordent 
parfaitoment. 

Kn 18D«j, M. Yerbcek a repris lV*tude dc cette cspdcc et u figure it 
nouveau rous le nom de Nummuliles niasi 11, une forme un peu plus 
grande, nynnt un (Unmet re de I millimetres mais 
cerlnincmciit mierosphoricjiio conmio le monlre le 
d in metro do la logo initiale pour loquol At. Vorbook 
doimo In dimension do 0.02 millimetre. Cnrnmo le 
Nurnnnilites niasi l Vorhcek est inconleslnblcment 
ime Amphislogine, on pourra reserver a la N. niasi 
II iiiicmsplicri<|iic le nom spoeifique de niasi Yey- 
boek, el doimer a imiiv forme megaspheriipie le nom 
de sub niasi. 



Fio. 1.—XummiiMtn 
suftninal up. nov. de 
In forinntlnn rlinr- 
Itonn^UHQ do I'llo do 
llutnn, Rr. JO foln. 
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LEPIOOCYCLINA. 

Dans un mfanoire pr6c6dent et k Fexcmple de MM. Verbeek et Fen- 
nema, j'ai divis£ ce genre en doux sections, pour lesquelles j'ai propose 
lea noma suivants: 

1® Les Eulepidina genGralement de grande taille, camci^ris^es par 
leurs loges 6quatorialcs en spa tide ou en hexagone subregulier et par 
lour nucleus du type embrassant. 

2° Les Nepkrohpidina, presque toujours petitee, k loges 6quatoriales 
ogivales, en losangc ou en hexagone allonge el A, nucleus du type r6ni- 
fonne. 

Je vais examiner sGparGineiit cliacun de ees groupes. 

1° Section ilen Eulepidina. 


Dans les Philippines ecs grandes formes pnraissenl cantonn6cs dans 
les Calcaires k Orhitoides inlerieurs et dans les marnes sul>ordonn6cs; 
le Tertiaire de cet archipel pr6sente de tel les analogies avec celui des 
Arcliipels voisins, qu’il n’est pas possible de s6parer Pltudc do leurs 
fossiles. Je passerai done tout d’sihord rapidement en revue les espAccs 
qui ont ete proposes dans cettc region. Ellas sont malheureu.semen L le 
plus souvent tres ineoinplAtement d6finies et il lie sera pas toujours 
possible de les carncte riser d’une manierc eertaine. 

etude appro foil die que j’ai pu Fa ire des dilTcrentos ©spaces de Lrpi- 
doryclina nra montr6 que les caracteres les plus precis sont fournis par 
la disposition des piliers et des Iogettes 1 atomics; ces caracteres ne sont 


quo tres rnrement indiques, les cap Aces 
6tant principaloment elablies sur de sim¬ 
ples sections. 

C’esl Brady s qui en 1875 7 a deerit et 
figure les premieres espcces d’apres des 
Aclnmti lions recueillis par M. Verbeek et 
envoyes par ce geologuc u Rupert Jones; 
ils provenaient en partieulier de 1’Tle de 



Fin. 2 .—Lcpidocyclina aumatrenaia, 
gr. 6 fota, d'aprfts la figure originate 
du Brady. 


Nias, lai plupart des formes ont ete attributes a tort a des espeees deja 


coniines, Nnvnnuliim variolnna, N. ramondi, Orhitriidrs pnpyrnrra, O. 


dispnnsa ; uno scale espeoe noil voile est proposoe: 

(1) Orbitoidrs sum a I retisis, ties bien ligureo 
(lue. cit. PI. XIV, fig. 3, ab.) ; e'est line forme 
glohiileuse, presque splioriqiie. ayanl environ 3 
millimetres di* diametre, sur une epaissctir de 



2.5 environ. Elle presente a I'cquatem- une iqince 
eollcrette tres etroite. dont le contour presente 


Fig. 2 ,,i> . Section d'un 
drhnntlllon de l’lle de 
Nias, gr. 10 tols. 


1 (Jeol. Mag. (1875), 2, 532. Oil Some KoshiIh Fora min item from the Weal 
Coast District of Sumatra. 
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Pio. :i .—Lepiducyclinn car- 
tori Martin, deposition 
den pUle prl§ dft la aur- 
fuce, «r. 20 fola. 


des parties sailluntes dessinant une sui te d’Gtoile; la premiere logo parait 
ires petite. 

Kile a 6t6 rccucillie dans Tile de lSias. M. le D r Verbeek a bien voulu 
me communique!' plusieurs echantilions provenant de la locality type. 
.J'ai pu m’assurcr ainsi qu’elle appartenait a la section des Nephrolepi - 
dina. Elle differe ires no tab lenient des formes* de l’Aquitaine qui en 
out et6 rapprochGes. 

Quelques annees a pres, en 1880, le professeur K. Martin 8 a fait con- 
nnitre de ntmvelles especes qu’il range avec 
raison dans les Le pidooyclina. 

( 2 ) Orbit aides rarleri (loc. cit., p. 11, PI. 
XIV, fig. 2, 2a, 2b, 2c) ; elle est lenticulaire 
el legerement rcnticc au centre, elle attcint 
un diamelrc de 2l» millimetres aveo unc 
cpaisscur maximum de 2 millimetres, lia 
surface lie montre d’apres l’auteur uucune 
ornamentation; toutefois la fig. 2a montre des piliers inegaux, penta- 
gonuiix, quadrangulaires, ou triangulaires dont IVqiaisseur cat indiquee 
comma etnnt do 0.05 a 0.12 millimetre. Sur line des preparations qui 
m’li ole eommuniqiico par le professeur If. Martin, on distingue des piliers 
pen developpes se p resell in nt coniine des cpaississcmcnts des points de 
rencontre des cloisons, peu nombreux et irregulierement distribues; ils 
son t triiuigulaires, quad range la ires et tres exceptiormcllomenl pentago- 
naiix. Mais la preparation est tres voisine de la couchc equatoriale et il 
est possible que les piliers se developpent davantage clans les cour.lies plus 
oxterieures et dans la pnrtic cent rale cpii est un pen renflec; et en effect, 
les coupes axialcs montrent de gros piliers qui sont. probablement des 
pustules et qui ntteignent la dimension indiquee de 12 millimetres. Les 
logetles lalerales old. de 0.08 a 0.11 millimetre de diiunetre et lours pH mis 
0.0,1 a 0.035 d’epaisseur. Klles torment des couches tres nombreuses, 30 
environ iiu centre. La figure 2(i montre les perforations du toil de cer¬ 
tainty logettes sous ia tonne de tins eanaux paralleles. 

La, ganglia est un tuf grassier renfermant des fragments de ruche 
eruptive et de nombreux Cyclodypens communis. 

La locality original re cwt an Nord do Sindangnbaran ? (Java). D’a pres 
la forme des logeltes equatoriales cette espece appartienl bien certaine- 
ment il la section des Kulepidinn. 

(3) Orbilaides gigantca (loc. cit., p. 20, IM. XI\ r , fig. 3. 3a. 3b. 3c, 
3d) differe de la preccdente par sn taille plus grande, presque double, 
50 millimetres; la forme generate est In rnome. ITnc section tangcutielle 


■ nutei'Miichuiigen (lher (lie Organisation von C\cliH*ly|a»us mul OrhitnYda*. 
Xicdcrl. Arch. f. Zoiil. ( 18 H 0 ), 5 . 
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communiqufc par le professeur K. Martin, moutre une serie de pilicrs 
asses gros atteignant 0.15 millimetre et entouies dc 6 i\ 7 logettes; ils 


constituent done de veri tables pustules, assez sou vent 
separees par deux ranqees de logettes; eelles-ci sont 
de forme assez irreguliere et lour plus grande dimen¬ 
sion varie de 0.1 a 0.2 millimetre. 

D’apres rauteur cette espto-e se distingue aussi de 
la precedente par ses logettes late rales plus hautes et 
formant des couches moins nomhreuses. 

L’cspiVe est fondee sur un seul echant illnn irieom- 
plet provenant de Tjidamar (.lava). 

(4) Orbilo'idcs radiala (loc. cit., p. Tl, FI. XIV, 



tig. 4) preseiile sur sa surface un bouton central d’ou 
partent 0 ravons saillants qui n’atteigneiit pas le 
bord. Kile provient do la memo local ite quo I7>. 
carter!. L’anteur Fa d’abord ran gee dans los .l#7i- 


Fio. «1.— Lcpidocy- 

rlina glgantaa 
Martin, deposition 
des plllcrs prAa tie 
la Niirfari*, gr. 20 
fols. 


nocyclim , inais il a reconnu plus lard “ quo e’etait une veritable Lepi- 


docyclitm. 


Le meme auteur avait dccrit 1,1 en 1801 une cinquiemo espece: 

(5) Lepidocychna multipartita . petite forme de ti a ? millimetres de 
diametro, trt>s renfl£c au milieu et presentant quelques grosses pustules; 
la couclie equatoriale se rcnlic beaucoup a la peripheric et el le se subdivise 
alors dans In liauteur d’une manure irreguliere. Kile npparlient vrai- 
semblnblement a la section des Nephrolcpidina . Kile provienl des cou¬ 
ches a (lycl. annul a tus. 

Kn 1800. MM. Verbeek et Fennema 11 publiaicnt leur grand ouvrage 
sur File de .lava et donnaient d’cxeellentes figures (Fun grand nnmbre 
de Fora mini feres, Alveotiua. NummuJUes, Oprrculina, Orbilo'idcs, etc. 
Ils indiquent pour la premiere fois que les Orbitoides a logos equatoriales 
roctangulaires ( (list in glides en .ISfiH par (i umbel sous les noms de Dis- 
coryrfina. Uhipidocyclina, Aktinocyclina, et Astcrocyclina, reunies plus 
lard en 1801 par Munier-(-halmas sous celui fVOrfhophraymitia) , se 
rcconfront exelusivemcnt dans le tertiaire ancien avee les Numnnilitcs, 
I and is que les Lapidocyclina earncterisenl le Miocdne. 

t'es auteurs distinguent dans ce dernier genre fi cspcccs reparties en 
couples, mais sans leur donner de noms: le premier avee des logettes 
equatoriales on losange apportion! a la section des Nophrolcpidina; il 
comprend los formes niicrosph^riqucs T A (a, d. h, /) et meguspheriques 
l B ((/, h ). Les deux autres onl deg logettes 6quutorinles en spatule et 
font partie de In section pour laqnelle j’ai propose le nom de Enlrpidina; 


# ln Sclilumberger, 1900. 

'• Sam ml. Oeol. Mua. Leiden (1881), Neue Eolge, 1, Heft T, 7, PI. 1. fig. 7-10. 
11 Description glologiqtie de Java et Matinra. 
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ellea sont petites, 5 a (> millimetres, II C (/) el II II (c), ou grandee, 
atteignant jusqu’A 70 millimetres, 111 E (6, m, n) et ITT F (c t c\ p). 
lie consideront les 0. ciirtvri et O. gigantca eomme se rapportant proba- 
blement a l’cspoce III E, et ils ajoutent que “certaines especes sc recon- 
Irani dans 2 ou in tune .*! etages, il no soluble pas qu’elles puissent convenir 
pour /jtablir dee subdivisions dans les couches nfogenes.” 

Eli .1800, Newton et Holland, 12 ropreniient Petude des principales 
formes dec rites par Hrudy: e’est ainsi qu’ils donnent lc nom do (6) 
Ltpidocyrlina vcrbcvlci a YOrb. papyracra de Ilradv a In quelle i Is reunis- 
sont les formes g ct k dc Vcrbeek et Fenneitia. Or, ces diffe rentes formes 
sont mogaspheriquos et VO. papyracm, de memo quo la fonne k, provien- 
nent de I’ndimg; lo nom de Lvp. vcrbrvki doit done strietemenl etre 
reserve pour les formes megaspheriques de Padang. J’on ai sous les 
yen* un grand nomine d7»ehan til Ions communiques par M. Vcrbeek et 
pmvenant di? la locality type; ils out de 5 a 7 millimetres de diamfclre; 
ils sont amineis sur les bords ct assez fort ament renfles au centre; quand 
la surface est bien eonservtV elle est lisse mais on y distingue neanmoins 
line vingtrtino de petites pustules subegales ayant de 0.15 a 0.2 milli¬ 
metre; cello disposition est assez bien indiquec sur uue coupe tungen- 
tiello (igurec par Newton et Holland (loo. cit., PI. IX, fig. 10) dans 
Inquelle eependant les pustules sont plus pet it os et paraissent indiquer 
mi individu jcune. 

\ r ers 1900, Kupcrt Jones et Chapman out deerit et figure™ un grand 
nombre d’Orbitoides provenant de Pile Christmas; malheureusement les 
echantillons n’ont pas 61c isoles et les ospeces ne sont etablies que sur 
des sections efTectuces <lans In roehe qui les coiitient et, par suite, d’unc 
orientation incertaine: aussi hi plupart d’entre olios doivent etre eon- 
sidercos eomme insullisammont dldlnies. 

Ainsi (7) L. m cadis patina, rapprocliee de la forme d de Vcrbeek et 
Fcnncina est une Nephrolcpidina de 5 millimetres de dinmetre qui re- 
senilde heaueoup a Lvp. vcrbccki; eependant les pustules paraissent plus 
grosses et moins nombreuses. \a> caractere distinetif, imlique par les 
auteurs el Fondc sur le renflement plus brusque de la partie central**, 
nest guT'ie applicable. En outre, il ne semble pas d’a pres les sections 
figures^ que Pespeee, soit inierosplieriqnc eomme d de Verboek et Fen- 
nema. 

(S) L. insultt-mitalis est exceptionellement susceptible (Pune defini¬ 
tion plus precise. Sa grande faille, 12.5 i\ 19 millimetres, la range 

'* On sonic tertiary Forum ini fera from Borneo and their comparison willi 
similar forms from Sumatra. .Inn. t£ Mag. \at. Hist. (1001), VII, 7, 215. 

1:1 (hi Mu» Kimiminifem of tlio Orhitoidnl limestones ami reef rocks «>f Christmas 
isliuid. Ce inciiioiie fait partie (Kune mono^i-apliie de ees le tirade A pari 

lie purle ni litre jr^n^nil, ni date, ni indi- . ;mi d'ciiiicni. On sail que Pile 
Christmas est sitmV A environ .'} ilcjrii-^ ]. _ m- Imuu.i.- m Slid < l«* In pointe 
oeeiilentiilc de .lava. 
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dans les EiUepidinaj la figure type (loc. cit., PI. XX, fig. 5) est une 
section oblique et ne passant pas par le centre, coin me le montre Pinega- 
lit£ des deux moiti6s. 11 cn rfruilte quo la moitie la plus grande re- 
pr&ente une coupo en partic perpend icu I airc au rayon, e’est A dire 
tangentielle. Kilo montre bien la disposition des piliers, qui, comnie 
Pindique express6menl P&uteur, “entoureiit les logettes polygonales.” 
Cette disposition est bien indiqu6e sur la figure ci-jointe qui represente 
un grossissement de la figure type; elle est tout 
k fait caracteristique du groupe du Lepidocy - 

C’est done a tort que Sehlmnbergor n at- Brt, ^ 

tribu4 a cette espdee un £ehantillon dc Java 1/ i 

dont la surface presentc de nombreuses pustules 
entourees par les logettes. Cette disposition est 

inverse de la pr6c6dcnte et il faudra rouservor F, S' rdin d© Ta° d part i° 7 centrafe 
pour l'wpice de ce dernier auteur le 110 m qn’il nutL%t°jone, et P ch.°p“.“; 
avait tout d’abord cboisi L. naembaki. ,e srossiBsoment do cett© 

. * demlftro figure n ©at pas In- 

(9) L. cphxppioides est rapprocM a la fois <iiqu*. 

de Pcspece prtfoedente qui est un EuJcpulina 

et de L . verbeeki qui est un Nephrolcpidina; e'est dire combien ello est 
vaguement d£finie. I/6paisseur dos cloisons poumiit faire penser a une 
forme du groupe de L. formosa Scblumb. 

(10) L. murrayana k 4 rayons n’est probablement paH une forme 
6toil6e commo Pont pens6 les auteurs, mais simplcment unc forme en 
sellc; les caracteres donn6s sont des Jors tout a fait insuffisnnts. 

(11) L. andrewsiana; le soul eifract^rc indique est le fort renflcmenl 
central avec large collerette, il est egaleinent insuflfisant. 

En 1900, Sehlumberger 14 dfarit deux nouvoiles espfcccs de Lepidocy- 
clines: 

(12) L. ngembakij qu’il attribue k tort k L. insulir-natalis J. et Ch. 
eomme je viens dc le montrer. Dans cette dernicre cspccc les piliers 
restent polygonaux, se rejoignent en gross issant et en ton rent les logettes, 
tandis quo dans la nouvelle espdee les piliers restent isol6s et se trans¬ 
formant en pustules entour^es time une par une rosette de logettes. 
Cette disposition est tr6s neltement indiqueo par Paiiteur (loc. cit.. 
Pi. VT, fig. 4) sur unc coupe tangenticlle grossie 20 fois. T1 faul done 
reprendre le nom (pic Pauteur avait adopts tout d’abord, avant. d’avoir 
rcQU le mrtmoire de ltup. Jones et Chapman (loc. cit.. p. ISO). 

Les piliers sont ires petits et ne depassenl pas 0.1 millimetre, landis 
que les logettes qui les separent ont an centre seulemcnt 0.00 de largcur. 

r/^cliantillon type avait 6t6 rccucilli a Ngembak (Java) par M. Vcr- 
beek. 

14 Notice sur deux ospfcecH de L^pidooyolinc* des Tndca n^rlnmluisi's. Samm. 
d. gcol. r. Mw/cuma in Leiden (1900) 1, 6, faac. 3, 128. 
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(ill) L. martini (luc. cit., p. 131, PI. VI, tig. f> et 8) ost une forme 
et.oiloe do Batoe Koetjing (residence de Madoera) qui a 6t6 rencontrta 
duns les (!a lea ires a Cycloclypeus. 

Ijc memo auteur puhliait un pen plus turd 16 on 1003 unc troisi&mc 
(‘Spore do Fiopidooyoline: (H) L. formosa qui nierite de nous arrfiter 
ii n instant. Ml In n’est oonniie quo par des coupes ; or Kune d’idles (loo. 
cit., I'M. VII, fig. 3) montre une purlie cent rule quadrangulairc pro- 
longco. aiix I somnieU pur des branches ctroitcs. T/auteur a ponso qu’il 
H ? agisHnit d’uno forme ruvonneo.: on r£ulitc e’est simplemcnt une forme 
discoi'de recoil r bee on selle: on suit que duns ce oas la eouoho equatoriale 
so rapproche d’un hypcrbolnidc dont les sections duns le voisinuge du 
plan tangent au centre sont coiistituees par deux hyperboles; de 1A les 
I brunches (le la figure prfcitto. 

Aii centre o(‘tte coupe inontre un nucleus du type ciiihrassunt. (Irace 
ii robligeaiice de M. le Frofessciir Hang j'ai pu retrouver dans la collec¬ 
tion Schluniborger, consorvec ii la Sorbonne, une 
nioitie do l'ecliantillon dont il vient d’etre ques¬ 
tion; une pr6parn1ion tangcnlielle a inontre la 
disposition dos logoi tes I ate rules separoes par des 
oloisons epuissos et parnissnnt dopourvuos de 
piliors. Sur un autro reliant i lion de la memo 
piovonnnoo. h>s logoties nttoignont 0.3 niillimiitre 
do diumetre ot les oloisons qui los se pa rent out 
on moyoune 0.1 millimetre d’opuisseiir. 

J/ocbunt illou lui-mome presento une pnrtic cent rail 1 globulouse ut- 
tcignnnl (> millimetre de diumetre*avce une epaissour do 4.3 milli- 
mi'tros (ot non do 3 millimetres cnimnc I’nil tour rindiquo par orrour) ; 
tout autour s’clond une eollcrcttc mince de ti millimetres environ de 
lurgoiir et de inoins de l millimetre d’epaissour. 

((‘lie os poor pmviont de Tcweh (Borneo). 

\ew ton et. Holland uvaient dojii public en liMM) 1,1 qiiclqucH notes sur 
des Foram ini leros do Fonnoso; ils revionnont sur le memo sujol on 
1003 17 ot signnlent dans res caleairos une serio do petilos Lepidooyclines 
L. sinnalrrii.su s. L. rrrbrrki ot une i*spooo non voile (l. r ») /,. funjulnris 
presentant un rcnflemonl central orno do grosses pustules ot legeremcnt 
deprime au centre, oo quo imlique Pexistenee d’uite eon mime do pustules 
plus doveloppees quo los pustules du centre; eVst une disposition qui 
nippcllc cello do oortnines L. tnonjatii. Le diumotre ost do 3 millimetres 

n Sur un la>pidocyclinn nouveau de Borneo. IhiH. (11)02), 6, 251. 

'■Notes on Microscopic Sections of Limestone* from Formosa, Collected by 
IF Koto of .liipun. Jmtrn. tiro). Nor. Tokyo (11*00), 7, I -4. 

11 On Some Fossils from the Islands of Formosa ami Riu Kill (—Loo Choo). 

Cull. Sr. Imp. Coir. Tokyo (1002). 17, ailit-le (». 
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avec 1 millimetre d’epaisseur; les auteurs indiqucnt 1h coexistence tie 
formea micro-et megasph6riques. 

Dans leur m6moirc sur le genre Lepidocyclina , MM. Fan I Lcmoine 
et Robert DouvillG 1H out deerit quelqnes formes provenant do Madagascar 
et do FAfrique orientate allcmunde; ccs gisemonts so rattachenl ctroite- 
inent a eeux des lies de la Sonde et font, certaincment partie du memo 
bassin. Je laisso de cote pnrmi les especes ritees, L. nmntclli. dont 
Fattribution principalement fondue sur des coupes axialos semblc bicn 
douteuse; h. rnulini insuffisamment onractcrisce et L. ntunjani; deux 
espftces nouvelles doivent etre examinees de plus pres: (Id) Jjc/ridocy- 
clina joffrei eat reprfoentee |>ar une coupe cquntorinle et mu* coupe axialc 
et caracterisce surtout par la grandeur du nucleus qui attciut Z milli¬ 
metres; elle est consideree par les auteurs com me une simple race de la 
L. dilatata ; les carnctftrcs des Jogettes latcrales et des piliers nr sont pas 
indiques; d'upres les auteurs la surface serait lisse. Cette espccc aurait 
besoin d’etre etudiee a nouveau. 

La deuxieme forme (17) L. yallicnii ressemble beuucoup a L. dila- 
tala, maiH, disent les auteurs, les coupes moot rent des logos environ deux 
fois plus petites linfaiirement, et separecs par de petits piliers fins (ce 
qui est parfuitement exact) niais un pen plus gros quo eeux do /,. dila¬ 
tata (ee qui n'est vrai quo pour les piliers quo Foil observe sur les bon Is 
dans cetfe deinicrc cspecc, eeux du milieu etant an contra ire bcaucoup 
plus gros.) Nennmoins les auteurs out parfaitement saisi le caractere 
principal dc cette espfce, caractere du rcsle coniiiiiin avec presque Ionics 
les formes de 1'K\frenie Orient d’avoir les Ingettcs 
bien plus petites quo les cspeces de la region medi- 
teiTiiiicemie. 

•t'ai sous les yeux le type dc l'espccc: In surface 
exlcricure polie mold re des logo ties Ires nrrondies 
ayant cn movenne 0.1 millimetre de diametric sepa- 
rees par des eloisons epaisses avec dc nombreux 
pilic.s aux points de croisement de ees eloisons, 
quadrangulaires. pentagonaux on hcxagoriaux ayant 
ft pen prfts la memo largeur quo les eloisons. Ccs piliers couvrent a peu 
pres toute la surface de la coquille ft Fexception de la zone marginale. 

On voit qne cette forme est tres voisine de (‘?) T*. cartrri; les dimen¬ 
sions des logettcs sont analogues, mais dans cette derniere espoeo les 
piliers paraissent moins developpcs. 

Plus rftccmment M. Warren D. Smith a public une serie de travuux 
ires important^ sur la geologic des Philippines; il a deerit et figure 
plusiers espdees de LGpidocyclincs. 



Via. 7 .—Lepidocyclina 
gallicnii de Mada¬ 
gascar ; coupe prfcH 
d«» In Kurfnco mmi- 
irant la dtapoRltlon 
ilea plllera, gr. 20 
fula. 


lt Mem. Hoc. gM. de France, Paldontclogie, (1904), 12, n v 32. 
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Kn 1900 il a EtudE les Orhitoidcs de Binangonon. 19 Cette localitE 
avait EtE signaled par Richthofen, 2 " qui disiiit y avoir rocneilli line 
grande quantity* dc Xiiminiilites de diverse* grosseurs et appartenant 4 
plusieurs cspeces. M. Warren I). Smith n’y a trouvE que des LEpido- 
oycriinoe: il deorit et figure sous le nom de (18) Orhitoidcs richthofcni 
(lor. rit., IM. T, fig. 1) une cspece dc grande taille qui devait atteindre 
8(> millimEtres de d inmoire aver une epaisseur maxima dc 8 millime¬ 
tres. 1/nuteur a bien voulu me cornnumiquer la preparation figurEe: 
c’esl une section oblique et ne passant pas par le centre, comme le mont.re 
Pinegalite des deux moitios, dc ])art et d’autrc du plan Equatorial. Au 
milieu du cote le plus large on distingue un element de coupe tangen- 
tielle (e’est a dire perpend icu I niro au rayon) dans laquelle on voit que 
les logeltes sont sEparcca par des cloisona ties epaisscs; e’est un earac- 
toro que l’on ne retrouve epic dans le groupe de la Lop. formosa. D’un 
autre eotE ]’Echnntillon est partiellement dissous dans la region peri- 
phEriqiie, les pilicrs plus rE si stunts devraient Eire conaervEs; or il font 
defaut, ce qui indique qu , il n’en cxistait probnblcment pas. On peut 
oherrher ft sc rend re compte dc l’Epaiaseur des cloisons par leur largenr 
minima dans la coupe, olle est environ la moitiE de cello d(*s logettes. 
Cos cnraetEres indiquent bien une espeee du groupe dc Jj. formosa, maia 
la forme geiierale parait nssez different* 1 , l'rrhantillon Etant beaneoup 
moins globuleux. 11 serait done nocessaire d’examiner d’aulrea eohan- 
tilions pour preeisor les caracteres de l'espece. 

La figure 2 de la memo plnnchc reproduit la section d’un autre Eeliari- 
tillon 1 lien plus voisin par sa forme et rensemhle de ses caracteres de 
/>. formosa. 

Rcu aprEs le memo auteur 21 publiait la description d'une aerie de 
fussiles proYcmuil Egulement de I’ile de Luzon, mnis au Sud de Manillc. 
Dans cette region le Miocene a Virarj/a callosa repose directeuient sur 
des roches Erupt ives; il signule dans cos couches et dEorit sous le nom 
de (ID) Orhitoidcs martini une LEpidocycline (loo. cit., p. (128, LM. IV, 
fig. li, ?, 8) de forme lenticulaire doiit le diametre vurie de 15 4 50 milli¬ 
metres. J'ui entre les mains la coupe uxiale (fig. 8), olle ne montre 
pas de pi tiers nets, mais sciilemont des parois de luges un pen epaissies. 

L'auteur dit que des forincw analogues sont ahondnntes dans les cal- 
caircs de Cebu; je serai on effect porte 4 on rapproehcr les Echantillons 
de la vallEe de Cumajumayan (Eeb. n° 285). Mais roiimie le nom de 
L. martini a doja etc employe «*u 1900 par Srblumbergcr. il ne peut 
Eire consorvE. 

19 This Journal ( 1 lH)fl), 1,20:1. 

IVlu-r das workoinnifii von Niiiiinuilitonfnriiiation auf Japan mul den Phil- 
ippiuen. Xtsrh. deufeh. (leol . lies., (IS(V2 \ . 1-1. :i57 

ai Prelim in my CJitdogicnl UceomiaissM 
Pioviiie**. Ibid (1000), 1, 017. 


.. unlams of Batangaii 
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Tout r^cemment des travaux important^ ont 6t6 publi6s en Italie sur 
dea Foraminif&res rccueillis par le D r Bonarelli dons les ilea de la Sonde. 

C'est d’abord un m^moire de M* 110 Giuscppina Osimo 22 sur des Fora- 
miniftres de Dongola, sur la (rote occidentals de Celebes, a I’entroe de 
la baie de Palos. Parmi les formes figureos et docritos par l'antour je 
signaleroi une sene de petites ou tres petites Numinulites i\ filets rayon- 
nants parmi 1 esq u elles N. clegans, d'apres laq nolle 1-'auteur uttribue oc 
niveau an Bartonicn; Amphistegina n in si ot dcuix Tj^pidoevelinos: L. 
toumouen ot une forme nouvclle (20) Lcpidocydina provalri., rcpr£- 
eentte par un seul exernplaire de 7 a 8 millimetres do diamotro ot une 
£paisseur d’environ 5 millimetres. Tonic la surface cst couvorto de 
granulations saillantes de grosscur croissante do la peripheric vers le 
centre, oft elles attcignent 0.2 millimetre; el les sont s^parees d’apres 
Pauteur par une seule rangee do logeltos. Cette disposition rappellc 
tout a fait celle do L. ngembaki, mais ici les piliers snnt nioins uni formes 
ot attoignent :iu centre uric grosscur presque double. 

I mined intern cut apr£s, le memo recuoil a public deux memoiros dc 
M ,,B Irdne Provalo 23 sur des Foraminiloros de Borneo rccueillis egale- 
nient pur lc D r Bonarelli. 11s proviennent do dilforcnlos local ilea, et 
l f autour distingue jdusiers nivoanx different*: un niveau inforieur a 
petites Nmnmulites et Orthophragmina uttribue a I'lOoeene superieur, 
un niveau moyen a Lepidocyclina schlumbergcri. niulini, ton mourn et 
& NummuUtcs fichteli reprosen tant FOligocone et un niveau superieur 
mioceiie i\ petites L6pido(;yelines. II cst pou probable quo les Lopido- 
cyclincs du niveau moyen soiont idcnliques au\ ospeces do Franco dont 
1’auteur les rapprochc; on particulier les figures dnnne.es dc L. ran Uni 
indiqnent line forme a logettes bion pins petites, mais les descriptions 
sont; insufiisantes pour determiner leurs a (Unites reclles. 

Dans la deuxieme partio Fauteiir figure une hop. formosa ccrtaine- 
ment analogue an typo, mais en differant par sa forme bien nioins globu- 
louse, et une L. insuhr-natalis. espeee si laquclle il rapporte lc L. ngrm- 
bak-i de iSchlmnbergcr ot L. provalei de M ,,H Osimo. 

Ccs deux dernieres espeecs sont en effet ir£s voisincs comme je viens 
de l’indiquer, mais elles sont tres diffe re rites du />. imuhr-natalis (8) 
comme je Tai fait voir precedemment. Du reste Pechantillon figure sous 
ce liom (PI. Ill, fig. 4, J5, fi) est extremernunt globuleiix ot rappollerait 
plutot- L. snmatrensis . 

TJne curieuse espiice nouvclle cst (21) />. ferrrrni qtii avait etc recuei- 
llie il y a d6jft longtemps h Sumatra par M. Vcrheek ot ft Madagascar 

” Di alcuni Forn.imniferi dellVocene suporiore di t'eleboa. Itivista ita liana 
di Paleontoloyia, Anno XIV (1908), 28-64, Pi. L—III. 

“ Di alcune Nuinmulitine e Orbitoidina delP iaola di Borneo, deux parties. 
Hivista ita liana di I'aleontologia, Anno XIV (190#)', 55-80, PI. 1V-VT et Anno 
XV (1909), 05, PI. IT, ITT. 
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par M. Leinoinc. Kile c.st caracterisee par 3, 1 on 5 grosses pustules 
saillantes placees a une certnine distance du centre. 

11 Taut signaler encore plusicurs varieties de Lcp. tonrnouen a rap- 
porter probablement a Lcp. verbecki: 

1. Y'ar. nvgulosa (22 ) (loe. cit., IM. II, tig. 13, 14, 1/5), caracterisee 
par /> grosses pustules disposces en couromie an tour du centre: parait 
voisine do />. anyulari* (15) de Newton el Holland. 

2 . Var. in/lafa ( 23) (lot*, cit., PI. Ill, iig. 11, 15) uvee line grosse 
pustule au centres 

3. Y'nr. borne cri sis (24) (loc. cit.., tig. lti-1!)) avee les granules unifor- 
iiicineiit ivpnrti.s sur la surface et un nucleus sc mi vent irregulier et. pluri- 
loculaire. 

Resume. —II rcsulte de cette longue revision qu'iui assoz grand noinbrc 
d’espcces de I jc pi doc yc lines provenant des Indies Orientalcs 24 ont dejA 
6tc d6crilcs par les difTcrents auteurs; certaines formes ont etc ruppro- 
cliees des cs paces d’ Europe, Landis quu d’a litres ont etc considered com me 
sp6ciales. I’nc 6tudc ntteniive montre presque ton jours quo les especes 
indiennes sont clifTerentes des formes eiiropeennes; en purticulier le reseau 
est ordinairement a mail les notablenient plus petites; ce caractero signal^ 
par MM. Lomoine et K. Douville pour des formes de Madagascar parait 
se retrouver dans toutes les especes des Hides orientals. II senihle done 
pr6f6rnhle d'etre tres reserve dans ces assimilations. Mais si ccs deux 
groupes de fonnes sont di (16 rents, el les torment en realite deux series 
parallMes et const itu6es par des especes correspond an les, rest a dire pre¬ 
sent ant. le meme degre devolution. 

.Pai precedent men L groupe les especes de Hepidocvclines en ileux see- 
lions: Eulepidina et Nephrolcpidina fondecs sur la forme des logos 
6ipiutoriftlcs (en spatulc ou en ogive) et sur Ja disposition du nucleus 
(deuxiemn logo embrown nt-c ou reniforme) ; je vais examiner sue*-cssiYe¬ 
meni les especes qui ont etc dislinguees dans cliacun de. ccs groupes. 

Hans les Eulepiduia les enracteres les plus precis sont donncs par la 
disposition des piliers: il est facile de sc rend re comple ipie ccs derniers 
prenueiit naissauce aux points de renconlre des cloisons des logettes 
6(|iialoriales; les premieres couches des logettes latemlcs correspondent 
aux logettes cqunloriales et sont par suite a peu pres Jiexagmiales; on 
distingueroit. alors sur lenr ponrtour fi 6hauehes de piliers; chaeun d’eux 
ft.yant une section Iriangulnire. Mais les piliers sc developpent inegale- 
nient tmidis quo les logettes se deforment plus oil moins rapidement. 
Dans les formes les moins evoluces les piliers restent polygonaux a t 3.4 
ou 5 coles; ils fornient une eeinture discontinue an ton r de chaqiio logette, 

M .In coin prouds soils cette denomination lYie-i-nddc des ties on lsmliire du 
continent depuis Madagascar jusqu’au .Japon <■( poiti- !u rivago qui s'y 
r&ttuclicnt uu point de vue gfologique. 
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c’est lc stade n° 1. Presque toujours les piliers se d6veloppent da vantage 
dans la partie mldiane ordinairement renfl£e, mamillee, ils se rejoignent 
alors assez souvent et entourent plus oil jnoins completemcnt les logettes, 
e’est le stade n° 2. 

Dans nn troisiAme cas les piliers qui se dAveloppent soul nioins nom¬ 
breux et restent isoles tout en Atant encore polygonaux A 3.4 ou 5 cotAs 
(stade n° 3). 

Enfln ils peuvent prendre une importance plus grande et outour de 
chacun d’eux on distingue une sorte de rosette fonnAe de nombrouses 
logettes; on dit alors que les piliors sont devonus des pustules (stade 
n° 4). Cette disposition peut se developper seulemcnt dans lc mamelon 
central ou envahir une partie plus ou nioins grande do la surface do la 
coquillc. 

D’une inaniArc generate une rneme section tangent idle oblique pourra 
montrer en se dirigeant de la couche equatoriale vers le centre les diffA- 
rents stades do developpeinent des piliers, et e’est d’ordinaire an centre 
que ceux-ei scront lc plus specialises. 

IJne disposition toute different© se rencontre dans ccrtaines espcces 
oil ton tea les cloisons s’Apaississent sans former de piliers prop remen l 
dits (stade n° 5). 

Exceptionnellement lot* piliers peuvent ne pas se developper et man- 
quer complAtoment. Nous distingue ions cette dis|)osition comine stade 
n° 0. 

D’aprAs cos considerations on pout distinguor parmi les espcces dcjA 
connues: 

1° LepidorycHfia carteri Martin (2.1880) caructArisA par lc stade n° 1, 
nombreux petit# piliers a 3, 4, ou 5 cotes. La coquillc est mince, A peine 
renfleo au centre oil les piliers ne presentent pas de developpeinent spe¬ 
cial. On sait (pie les couches I.iterates so lit minces cl tros nombrciises. 

2° Lcpidocyclina gaUienii Lemoine ct It. Douviile (17.1904) presente 
comme 1’espAcc precedent© do tros nombreux piliers a 3.4 on o cotes. Ils 
sont tin pen plus developpAs, les cloisons sont plus epaisscs et les logettes 
latcrales plus arrondies; mais ces differences no sont giierc quo des diffe¬ 
rences de races. En outre il n’clait pas possible de s’en rendre compto 
au moment oii l’espece de Madagascar a ct6 ctablie, le L. carteri etant 
tres inconi pi At ement defini. 

3° Lcpidocyclina insuhv-natalis ■). et Cb. (8.1900) ; les piliers sont 
plus dAveloppes et viennent sc rejoindre pa rtiel lenient en formant an tour 
des logettes une ceinturc plus ou moins discontinue (stade n° 2) ; e’est 
au centre qu’ils atteignent leur developpeinent maximum. 

Les trois espAces qui prAcAdent ct en particulicr la derniArc corres¬ 
pondent par la forme et le d£vclop])ement de leurs piliers A L. dilatata, 

101776—•—2 
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Midi. cPEuropc; dies n’en different gufcrc que par la plus grande finesse 
du rescau. 

4° J^a pidocydina giganira Martin (.*1.1880) ; les piliers sont moins 
nombreux, isoles les uns dee an lies et forinent presque des pustules, 
ho pares sou vent par plusieurs rangees de logettes (stade n° 14) ; e’est 
une disposition cjni rappclle relic de L. elephantina Mun. Chaim. 

5° Lcpidocydina provalei Osimo (20.1908) ; les pustules sont ici net- 
ternUnt eiirueterisccs et dies sont scpnrecs par une sculc rangec de loget- 
les; leur grosseur uugmente progress!vement quand on se rnpproelie du 
milieu de In coquillo. 

<i" Lcpidocydina ngembaki Schlumberger (12.1900) presonte egalemont 
des pustules liien caraelerisecs quoique tres peliles; elles sont separeca 
au moins an centre par une sculc rungee de logcttes, et elles sont de 
grosseur uni forme, ce qui distingue rette especo de la prcc&leritc. 

1° Lcpidocydina forworn Schlumberger (14.1902) se distingue de 
toutes les formes prtaVlentcs par IVpaisseur de ses cloisons, et Pabsonee 
de vd-itablcB piliers. 

Dans les Ncpkrolepidina les pustules existent presque toujours, mnis 
leur disposition lournit de bona carncteres. 

8" Lcpidocydina verbeeki N. et H. (0.1899), est la forme fondumen- 
talo correspond ant k L. tournoucri T>em. ct It. D., d’Europe. CVst 
com me cctle derniei e une forme nicgasphcrique et die sVn distingue par 
son re scan beau coup plus fin; il sutht pour sVn rendre eompto de com¬ 
parer les figures 8 de Newton et Holland 2fk ct 1 de Lemoine et Hob. 
Dimvillc, 2 " qui representenl les coupes equatorinles de ces deux esp6ccs 
k un grossissemenl: analogue, 20 et 18 fois. 

(Vile espeee p resell lc de nombreuses pustules donl la grosseur va en 
croissant de la periph6ric an centre. 

On pourrnit distinguer par des noms spcciaux les formes suivantes: 

9° Jjfpidocydina in/lata Provale (211.1909) euractcriscc par unc ties 
grosse pustule modianc. 

10" Lc pidocydina any u laris Newton et Holland (15.1902) presente 
une eouronno de grosses pustules plus developpecs que les pustules 
medianes. Kile correspond a pen pres ail Lcp. morgani d’Europe. 

11° Enfin une forme Ires parliculicre est Lap. ferreroi Provale (21. 
1908) dont la surface presente sen lenient 0 a 5 gros boutons saillants 
disposes en ftoilc autour du centre qui est deprime. 

Nous pouvoils mainteuant aborder lexamen des eebanlilions des Phil¬ 
ippines, il sera facile de distinguer les formes suivanles: 

" Ann. if- Mag. Vci<. Hist. (1890), VII, 3, pi. 9. 
w Man. Soc. ydol. Fr., Pattontoloy it ( Hum i. 12, I’l. ill 
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A. Section dec Eulepidlna. 

1° Formes grandes, minces ou lenticulaires, avec niamelon central plus 
ou moins d6veloppe. 

Lepldocycllna Insulae-natalls, J. et Cli. PI. B, figs. 1, 2, 3. 

Orbitoides ( Lepidocyclina ) insulcc-natalis H. Jones et Chapman, in Andrew’s 
Christmas Island (1000), 242, PI. XX, fig. 5 , non Schlumberger. 

Orbitoides de grande taille, atteignant 32 millimetres dc diametre, 
minces, a peine mamill6s au centre. La surface cst couvertc de petites 
granulations ayant de 0.15 & 0.20 millimetre de diametre, quadrangu- 
laircs ou pentagonales. Dans la partie cent rale, dies arrivent souvent 
a se toucher et elles entourent alors les logettes. (Test bien la le carac- 
tere de cettc espece comme il a 6t6 indiqu6 p recc'd eminent. 

Local lies. Cette espece a etc recueillie au Barrio de Mcsaba (Cebu, 
n° 272) (dgs. 1, 2), une variety (fig. 3) provient de Dililn-Uuila (Cebu, 
n° 278) oh die est associGe nux cspcces suivanlcs; une coupe mince de 
cette derni&re forme oormnuniqu6e par M. Warren l). Smith a ete repro- 
duite PI. A, fig. 7, avec un grossissement de 10 fois. 

Lepidocyclina rlchthofenl Warren D. Smith. PI. C, figs. 1, 2, 3. 

Lepidocyclina richthofeni Warren D. Smith, Philip. Journ. Sci. (1900) 1, 
203. 

J’ai indiquG plus haut les earacteres assez pen precis do cette espece: 
forme lenticulaire, logettes lalerales separ6es par des eloisons epnisscs 
et absence de piliers ou piliers peu developp6s. Je rfaevverai cette deno¬ 
mination pour les formed voisines de I’especc precedente, mais avec peu 
ou point de piliers. 

On retrouve ces earacteres dans les ecbantillons de la vallee de Curna- 
jumayan (PI. C, llg. 3) (Cebu, n° 285) ; ils sont lenticulaires, mais 
moins gros que le type, qui est du reste indiqutf comme le plus grand 
echantillon trouve a Binangonan; leur diametre lie parait pas chjpasser 
25 millimetres avee une Gpaisseur de (> millimetres. Les piliers sont 
peu dfiveloppes et seulement dans la partie moyenne; vers le centre on 
n’observe gu6re que des eloisons 6paissies rappdlant cel les de L. fonnosa. 
Seulement le reseau est bien plus serre et les logdtes sont bien plus 
petites; elles sc rnpprochent beaucoup par lours dimensions de celles des 
esp^cos pr6c6dcnlcs. 

Des echantillons tres analogues out ete recueillis pres de la mine do 
Compostela (Cebti, n° 289). 

A Guila-Cuila (Cebu, n° 278) les Lepidocyclines sont de forme un 
peu difF6rente; elles sont g6n6ralement minces et assez fortement mamil- 
16es: les unes (PI. C, fig. 2) ont seulement 20 a 22 millimetres de dia¬ 
metre et preBentent autour du mamelon central assez large un disque 
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tpaissi cle 18 millimetres de diamfttre, an dela duqucl la coquille s’amin- 
cit brasquement coniine dams certains Orthophragmina ( 0 . bartolomei 
Selilm.). Le reseau superficial cst ires fin, les piliers sont a peine mar¬ 
quis ct les cloisons scparatives sont Ipaissies. 

D’autres ech anti lions, et ce sont les plus nombreux (PL C, fig. 1, lb), 
sont plus grands et plus minces; ils atteigncnt 38 millimetres de dia¬ 
metre, sont mamilles au centre ou leur epaisseur est de 3.5 millimetres. 
La partie moyenne prlscnte quelques piliers analogues a eeux de Tespece 
prlcedentc; mais au centre les piliers disparaissent ct les cloisons sont 
plus ou moins Ipaissics. Ce caructere les distingue du L. insida-natalis, 
oi\ les piliers sont au contraire plus dlveloppls dans la partie centrale. 

2° Formes globuleuses avec collerette equatorialc. 

Lepldocycllna formosa Schlumbcrger. PI. D, figs. 2, 3, 4, ct 5. 

Lepidocyrlina fnrnwsa Kclilumborgcr, Snmml. d. (Jeol. r. niUHfminn in Leiden, 
(1900), T, 6 f fuse. 3, 128. 

Fspeee de grandeur moyenne atteignaut un diametre prolmblemcnt 
suplrieur ft 12 millimetres lorsque la collerette est bien entiere. La 
partie* centrale est globuleuse, presque spherique; elle inesurc ordinairc- 
ment <» millimetres do diameire avee une epaisseur de 4.5 (> millime¬ 

tres. Au delft le bold s’amineit brusquement et forme dans In region 
Iquutoriule une sorte de collerette toujours plus ou moins brisee; la plus 
grande largeur quo j'ni observle est de 3 millimetres, mais eelle-ei devait- 
et.re notablement plus grande (VI. I), Jig. 1 et 2). 

Cette espftce est licttement carHclerisee par l’lpaisseur des cloisons qui 
entourent lea logot tea Interales; la surface para it lisse ct les piliers sem- 
blent faire defaut ainsi quo les gran illations supcrficiellea qui leur cor¬ 
respondent (PI. I), fig. 3). T/epaiaseur des cloisons pent atleindrc 0.15 
& 0.20 millimetre pour un diametre de logettes llgerement superieur. On 
observe du resto d’asscz grandes variations dans ces dimensions et cVordi- 
naire les logettes sont plus grundes vers le milieu de la coquille. 

LovaHlh. —Cette espece est tres abondante prfts de la mine de Com¬ 
postela (Cebu, n° 287) ou elle est nssocile ft Lep. richlhofcni et ft l’espeec 
suivftiite; die a egalenient etc recueille a (Juila-tSuila (Cebu n° 278) ou 
elle neeompagne les vnriltls plates de lVspftce prlcedcnte. 

Lepldocycllna Inermls *]). nov. PI. T), flg. (5. 

On recon tre prfts de la mine de Compostela des ecbuntillons ovant la 
menu* forme quo L. formosa, globulenx et hordes d’unc collerette. Ils 
sont depourvus de piliers com me eette espece, mais les cloisons sont tou- 
jours minces; ils correspondent au stnde n° o, Hefini plus liaut. 
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B. Section dm Ncphrolepldlna. 



Formes petites, lcnticulaires, plus ou moins renflees; logettes ogivales; 
deuxiAme loge rfriiforme. 

Lepldocycllna am It hi sp. nov. 

Les caleaires a Nummulites dc File de Batan renferment des Orbi- 
toi'dos de 3 A 5 millimetres de diametre, 
qui no sont guore connues quo par lours 
sections. J’ni pu cependant isoler une de 
cos formes qui pr6sente les car net ores des 
Nrph rob pidi na . 

Kilo a 4 millimetres de diametre et A sn 
surface on distingue 4 ires grosses pustules 
qui vicnncnt prosque so rejoindre on laissant 
seulonient outre ellcvji 4 trainees de logettes 
qui dossinent une sorte d’X. Kn usant 
progressivement. Kune des faces j’ai pu con- 
stater que les pustules en so rapprochan! 
du plan equatorial, prenaiont lour forme 
ronde habituelle. La couche Aquatoriale prosente les logettes rhom¬ 
boid ales caraot/;ristiques. (Vest une forme microspherique. 

Cette Lepidocyclinc provient d’une couche de calcaire intercale dans le 
svsteme lignitifere (ech anti lion n° 2). 

I r nc preparation d’un calcaire de Kile de Bulan (baie de Calnnagu n° 
4) dans lequel on observe de n ombre uses Nunt m uiitrs a test noir, inont-re 
la section vorticalc dhin Orbitoidrs avee 2 grosses pustules d'un cote et 
une de 1'autre, mais c/est mlgasplierique. (Vest peut-etre la forme A. 
correspond ant a Tespece precMente. 

Le type tres particulier que je viens de deer ire correspond a eertaines 
vari<H6s de la L . pnemargiiwla d’Kurope. Kile so distingue do cette 
espAce par sos 1 grosses pustules trAs rapprochees ; elle rappelle ugalemcnt 
L. ferreroi , mais dans cetto derniere les pustules sont boaucoup plus 
eloignf'es et donnont a la coquille une forme etoilcc. 


Fio. 8. — f,epidocyclina smiihi; coupe 
prda do la wurface parallftle au 
plan equatorial, montrant le 
grand dtivcloppeuiunt don quatre 
plllers medians, gr. 'JO folH 


Lepldocycllna verbeekl N. et H. PI. I), Hg. M. 

Orbi toidt# papyruvea Brady, (Srol. Mug. Dec. il (1876), 5.'12, PI. XIV, lig. 1, 
iioii lioubdo. 

Lcpidocyclina verbeeki Newton et HoIIaiuI, Ann. dr Mag. Nut. Hist. (1899), 
VTT, 3, 267, PI. IX, fig. 7, PI. X, flg. I. 

Les formes types caracterisees par quelques pustules de grandeur 
moyenne sont assez rares. J^a figure H reproduit un de cos eehantilions 
partiellement engage dans la roche. 11 provient du Calcaire blaiic 
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Riipiricur dc Ootabato Valley (11c dc Cebu, n° 279) oil il eat aaaoci6 & la 
forme suivantc et aux Miogypaina. 

Ltpldocycllna Inflata Provale. PI. D, fig. 0 et 7. 

Lepulocyclina lournoueri var. in/luta Provale , Riv. italiana in Paleontologia, 
Ann. XV (1000), 73, PI. TTT, figs. 14, 16. 

C'est une fonno voisine tie la pr6c6dentc, inais qui s’en distingue par une 
tres grossc pustule ccntrale, tantot seule, tantot entour^e dc pustules plus 
petites. C’est de beaueoup Tesp6ce la pins fr6quente dans lea oalcaires 
blanes sup^ricurs de Hilo do Cebu. C*est peut-etre une simple vari6t6 
de TeHpecc prfoi&lente. Ce groupe de formes megosph^riques rcprosSnte 
dans la province oricntale celui du Lap. tournoueri, dont il sc distingue 
par ses logettes equatoriales plus petites. 

Lepldocycllna ef. marginata Mi«h. 

Nummuktcn uianjmntn Miulilotti, Baggio Storico dei rizopodi caratteristici 
dei terroni Sufirncrutncei (1841), 46, PI. Ill, ftg. 4. 

Lvpidooyelina murijinatn Jamh. et. K. Douv., Sur le genre Lepiilocyclinn, Mem. 
Soi*. geol. Kr. Pnleont. (1904), 12, lfl; Hob. Douvilltf, Sur des l.epido 
eyrliU'M nmivclIi'H. Hull. Sor. gSol. Fr. (1907), IV, 7, 307, PI. X, figs. 

i n, 12 . 

1j(»s formes preeodentes niegnspberiques sont ucconipagnees (Time fonno 
plus rare, un pen phis grande et mierospherique; olio presente de nom- 
h reuses pustules peu sai 11 antes separees par des logettes »\ parois 6pnisses 
et son diametre atteint 7 millimetres. Mais les materia ux ;i mil disposi¬ 
tion fdaieiit insullisanls pour on permettre une description complete, et jc 
Tai considered provisoircinent coniine une race du Lap. marginata. 

flenre MIOGYPSINA. 

Miogypaina Irregularis, race orientalis. PJ. O, llg. 9 et 10. 

Xunimuiitrn irreyutaris Michclidti, Saggio Slorico die rizopodi carulteriatiei 
<l(d tcrrciii So prnc reluct? i (1S41), 46. 

Miopppsina irrvpulurix Sacco, Hull. Sue. Ixdgu d« Otologic, (1893), 7. 

riahrUipfirus orhirulnris llervicux. Atti d. II. Acad. delle Scicnze di Torino, 
<1893), 29. 

Minitf/psim i iritijulnris Si-bliniiln-rgcr, Hull. Sot*. gcol. dc France l 1900), III, 
28, 32S. p|. II. ligM. I iW. 

Celle forme est ahoiidante dans les calcniros blaiies supcricurs de Tile 
de <%‘ln'i ; idle cst lies voisine de I'espece d'Kurope. dont elle differ* seule- 
meiil par ses gros granules plus espacees et occupant une plus grande 
parin' de hi sur face. 

(.jiLclqiics eclianlillons plus perils out etc I moves dans los calcairos 
tend res jaunAtrc* de Calm Hay (Tie dc Ril.m, n" S) sillies bieu au 
dessus des couches cliarliouneu.ses; ils soul o-^m-ics nu < *» ntrlitpa-wi et a 
des Amphisleginos. 
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Genre AMPHISTEGINA. 

Tr6s coiumun dans toutes lea couches. 

Amphltteglna nlasl Verboek. 

Nummulites Niasi I Verboek, Verboek et Foimema, Dcscr. goal. do Java et 
Madoura (189fl), 1155, PI. IX, lift*. 120-122. 

Dans les calcaires k Nummulites du systfcme charbonneux de Tile de 
Baton. 

Amphltteglna of. mamlllata d’Orbigny. 

Espdce de petite taille, ayant environ 1.5 milli¬ 
metre de dianuHre; le eot6 visible rcssemblc tout 
k fait a la figure qui a etc donnee par Carpenter 
(Intr. pi. XIII, fig. 533) ; Ins differences dans le 
mode do terminaison dcs loges de la face inle- 
rieure liniment pent et re i\ un mcilleur 6tat de 
conservation. 

Localite. —Couclie a Cycloclypeus communis de 
Hie de Batan (Claim bay). 

TtESUMfc ET CONCLUSIONS. 

IVapres l’6tude qui pr6c6de on peut classer de la maniere suivante les 
6chantillons communiques: 

i. Terrain coyena (comprenant PGocfcnc ct l’oligoc^ne) Stage Stam- 
pien . 

Calcaire de Caracaran (lie de Batan, 27 cch. n° 2). 

CVst un calcaire gris bleudtre, sur lequel Ins Fora mini feres se d6ta- 
cbent en noir; il fait partie du systeme lignitif^re et il est indique comrne 
internals entre les couches de lignite. 

Los plaques minces et les sections polies ont inontr6 de pelites Num¬ 
mulites de 2.7 millimetre de diametre, qui paraissent correspondre A, N. 
mam Verbeek; mais cello de-nicre esp&ee 6tant microspherique, cello des 
Philippines, qui est megaspherique, a du etre dislinguoe eoiiunc N. sub - 
niasi. Le memo calcaire renferme montre Amphisleyina niasi Verbeek, 
PolyslomeUa sp. ct unc cnrieiise Lepidocyclina do la section des Nrophro- 
lepidina. L. smilki, qui rappel le cerlaines variates du L. proem ary inata. 

La coexistence des Nummulites et des L£pidoovclines earncterise le 
Stampicn; il cat k remarquer quo ces deux genres no sont reprosontes 
ici que par des formes de Ires petite taille, land is qu’un peu plus au 
and, i\ Borneo, les grandes formes abondent. 

IT. Terrain Neogene (aquitanien, Imrdigalien, helveticn, etc.) Etage 
Aquitanien. 

2T Tli« Coal Deposits of Bntun Inland par Warren T). Smith, 1905 (Hull. No. 5, 
the Mining Bureau, Manila). 



Fio. 9 .—Amphistegina cf. 
mamillata , del' lie do 
Uatnu, ar. 20 fols. 
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1° (Tree tend re jaunatre de Sibud Gulch (old Alpaco Mine, Tie de 
('ebu, 28 6ch. ii° 273). 

La roche cat d’une faible d urate et le ciment ealeaire <?st tres peu abon- 
dant; leg fossilcs y sont a l’fetat d’cmpraintes et lea earac teres internes 
sont tres ditliciles a recommit re. La fauue go compose esscn tie! lenient 
d ’Orbitolitcs et d ’Alvcolinetla; il faut ujouter Operculina cantata, var. 
tubcrculata, Rolalia, Volystomella . Cette couche est indiquee com me 
tiuperieuro au systeme lignitifere et infcricure mix ealcaires a Lfepidocy- 
clines. TCllo serait ainsi A pou prfes au niveau des couches a Orbitolites 
at Alveolinella de Java que M. Vcrbeek place dans son fetage m, c’eet-A- 
dire dans rAquifanien infferieur. Mais par suite de la conservation 
insuftisante des fossiles, cettc attribution doit etrc considcrfec coniine seule- 
ment provisoire. II faut ajouter que M. le professeur Martin a signale 29 
des Orbit aides trouvecs par Semper dans unc marne d’Alpaco. 

2° Le niveau le mieux CHractferise est celui des ealcaires A grandes 
LfepidocyclineH: 

Calcaire de Guila-Guila (('ebu, n° 278) ; il run forme de nombreuses 
Lfepidocyclincs de grande faille; les unos prfesentant des tubercules bien 
developpes sur toute leur surface, ont cte rapportfees A A. insult n-nafalis, 
tandis quo les autros, dfepourviies de tubercules ont fete assimilecs A A. 
richthofcni ; ecs deux formes sent du reste trfea voisines; ellcs sont as- 
socites A une troisieme espfece beaucoup plus petite, composee d’uno 
partie centrale trfes ronflte bordte par une sorte de collerette; rest la 
L. formosa, dfepourvue de tubercules, mais prfesentant entro les logettes 
des cloisons trfes fepaisses. Cos diverses formes sc trouvent assess souvent 
dfegagfecs. 

Il faut places au memo, niveau les ealcaires du Barrio de Mosaba 
(Cebu, n° 272), avoc A. insula-natal is, ccux de la vallce de Cumaju- 
rnayau (Cebu, n" 28) uvee A. richthofcni et A. formosa et deux qui afflou- 
rent prfes de la mine de Compostela (Cebu, n" 280) avec ces deux memos 
esptees et une troisieme voisine de A. formosa mais ne presen taut entro 
les logettes que des cloisons minces, e’est A. inrrmis. 

3° Il faut placer probablenient a un niveau un peu plus clove, un 
eehantillon de ealeaire tendro d’unc eouleur blanc-ereme reeiicilli dans les 
grands escarpcments, le long de la route de Toledo (Cebu) sur lea bovds 
do la riviere Miuanga (tell. n° 277, pres du Camp n“ l) ; il presente sur 
sa surface des echnntillons bien conserves iVOpcrcntina comptanata et de 
Cycloclypeus communis; cct eehantillon rappel le les marnes A Silex de 
rAquitanien de Bornfeo. 

Ntngo Burdigaticn . 

M C'ebfl I par Warren D. Smith. 7 hi* Jnurnnt < I*••!«»> . 1, 1043. The 
Cl oology of the l.)anno t’onl Field »'-«»■ in *n .Srr 1, (1007) 

2. 377*. 

" OrhltoTdea von den Philippine, Ccntm 1 '- 1 


Pnhitm. (1001), 
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Ce niveau sup^rieur est earact^rise par I’apparition des Miogypsina et 
l’abondance des petites Lepidocycliues du troupe do L . (N ephrolepidina) 
verbeeki, Je lui rapporte les deux 6ehantillons suivants: 

Tu calcairc sableux jaunfitrc, tr&s tend re de Gaba Bay, dans Tile de 
Batan (6cli. n° 8), indiqu6 coin me aftteurant bien au dessus du systAme 
lignitifAre; il rcnfenne den Foram ini feres bien con seizes, rnais tres 
fragiles, parmi lesquels Ulobigerina, Cycloclypeus communis , Amphiste - 
girw cf. mamillata. et de petits Afiogypsina, cos derniers rappelant tout 
a fait les formes du Burdigalien des environs de Dax. 

Un caleaire blane assez tend re, qui couronne la CordillAre eentrale 
de I’ ile de Cebu, dans la Vallee de Cotabato (ecli. n° 279) : il renferme 
L. verbeeki, dejA signale par M. Warren D. Smith, mais surtout L. 
in llata assoeie A de nomb re uses Afiogypsina irregular'is. 

Des trois fan nos que je viens de signaler, la sceonde caractcrisee prin¬ 
cipal emeu t pur rubnndancc des grandes Lepidocycliues a une extension 
considerable depuis Madagascar jusqu'uux Philippines. J’ai fait voir 
dans moil Etude sur les Foram ini feres Hu Tertiairc de Borneo qu'ellc 
correspondait A rAquitanien; j’v ai distingue trois niveaux E, F, G, 
qu’il sera peut-etre possible de retrouver aux Philippines, qmind les ex¬ 
plorations geologiques y seront plus avancees. 

|je niveau superieur Burdigalien 11, presente nussi une grande ex¬ 
tension; il est tres dAvcloppA dans Pile de Nias, a Java, d'ou pro- 
viont le type de L. verbeeki , et A Borneo on je n’uvuis pas distingue 
cette cspAcc de la forme europAenne voisine (/,. tournourri ). Ce ineme 
niveau parait se prolonger au Mord A Formosa (Taiwan) et au Ja- 
pon au environs de Tokyo. Cette derniere loenlite n’atteint encore 
que la latitude de M(5°, e’est-a-dire A peu pres celle de Gibraltar, tandis 
(pie les Ijepidocyclines atteignent en France presque le 44® degrA, cc 
depassent en Italic le 45*. 

Lo tableau suivunt resume les rapprochements que je viens d’indiquer: 


Philippines. 

Cnlcnlrcs suplrliuirs it petitoa Lep. Verbeeki, MIoKypslim 
Mpldocyclincs____l Cycloclypeus communis 

_ _ __I_ _ 

Calcalrcs moyoiia_IlCycloclypen. comn.rn.la ... 

i\Opercullnn complarmta.... 

[('AlcHlrcs illf 0 ^ 1 cun!^uK^andcs_:B' o * , ' * I 1 MI| m | :-natfi.IlM 

,\Lcp. Rlchthofenl_ 

LdpIdnryclinrN_ _...j Lep. formosa_ 

"I . 

SysR'im? 11 *nHlf*re et cnlca- ||Nunimulitcs Subulanl. 

ire InWrleunl Niiramulltos.jj A,n * ,histl * 1,,a N,Mal . 

jlLlpIdocycIiua Smithi.. . 


Ilorni'i). 


}” 

}«. 

K. 

!K 

D. sumplen. 


Huiidioai.irn. 


Aquitammcn. 


“ Hull, de la Hoc. gtol. de France, 4 Sdrin, t. V. p. 43. 
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En Europe la suecssion des faunes est t.r 6 s analogue: lea L 6 pidocyclines 
y Hont tr 6 s d 6 vcloppees d 6 s le S tampion aussi bien en Eepagne qu’en 
Italic, dies y attoignent. une grande taille et y sont Hflsoci 6 cfl comme k 
Borneo avee des Nnrnmulitcs reticul 6 es. Le groupe du L. dilatata rcm- 
place lo groupe Asiatique du L. insuhv-natalin et sc prolonge dans FAqui- 
tanien, tamlisque dana lea niveaux sup 6 rieurs lo groupe du !j. tournoueri 
rcmplaee cclui du L. verbeefci; tons les deux sont associ 60 s aux Mioyyp- 
sina. 

Lo hnssin europeon et lo bassin asiatique paraissent avoir et 6 complete- 
incut s 6 par 6 s d 6 s la fin de FEocenc par le soulevcincnt du Liban qui 
s’est d 6 veloppc en travera de la M 6 sog 6 c et a s 6 par 6 la Meditcrranee do 
rOociin Indien. (Test scullcmcnt k une 6 poque bcaucoup plus rccente 
qui Fouverture de la mer ltougc a etc sur le point de r 6 tablir, une com¬ 
munication onlrc les deux mors, mais les caux de FOc 6 an Indien ont ete 
arrct 6 es ii quclques kilometres de la Meditcrranee devant la faihle bar- 
riero do Fisthmc de Suez. 

TAHLJS DEH M ATI EKES. 


AIvco line lift 

Aiiiphisteginn • 

niiflrewsiiiiift (T^epidouyclina) 
annularis (I^epidoeyclitm) 
ftii^ulusji (Lep. tournoueri vur.) 
bornePnaiH ( 1 -ep. tournoueri vai 1 . ) 
enrleri (lepidoeyeliim) 
eoiimumis (CyelnclypeiiH) 
coinpla mil 11 (Opereuliiift ) 

( ycloelypeiis 

epliippioldes (Lepidocyclina) 
Kulepidimi 

frrreroi ( Lopidneyelimi) 
forino^ii (Lepidoeyelinn ) 
l^ii 11 i«*nii (lepidocyclina) 

^i^antcu ( Lepidoeyeliim) 

I let erost e^iim 
innrmis ( Lepidocyclina) 
iiillntii (l.ep. toiinioiieri vur.) 
i 11 flu 1 11 (Lepidocyclina ) 
iimulieiinlulis (lepidocyclina) 
irregularis ( Mio^ypsinn) 
jnllrei ( I jcpjdni-yclirm) 
Lepidoeyeliim 


nmmillnta (Ampliistepinn) 

inn rgiimtn ( Lepidocyc lina ) 

martini Selil. (Lepidocyclina) 

martini W. Smith (Lepidoeyeliim) 

martini (OrbitoldcH) 

m 11 1 tipnrti t a (1 .epidoevcl ina) 

nnirrnynmi (liCpidneyeliim) 

nendispansn (Lepidocyclina) 

Nephrolepidina 

n^einbaki (Lepidocyclina) 

niasi (Ampins toff ina) 

Nuinmiilites 

Opcrculiim 

Orbit olitivs 

l*oly>tnmclhi 

provalci (l^epidocyolina ) 

radiatu ( Lepidoeyeliim) 

riebtbofeni ( Lepidocyclina) 

Hot alia 

sinitlii (Lepidoeyeliim) 

Kiibniiisi (NuimnulitcH) 

Miiirmt rensis ( Lepidoeyeliim) 
tournoueri (Ijppidocyclinti) 
verbeeki ( Lepidoeyeliim) 



EXPLICATION DES PLANCHES, 


Planciik A. 

Fia. 1. Alvcolinella. Old Alpaco Mines (CebA, N° 273), gr. ip fois. 

2. Orbitolites. Mfime provenance, gr. 10 fois. 

3. Operculina coatata d’Orbigny. Minanga river (CebA, N u 277), gr. 10 fois. 

4. Operculina coatata var. tuberculata. Old Alpaco Mines (CebA, N° 273) 

gr. 10 fois. 

5. Cycloclypcus communis Martin. Minanga Biver (CebA, N" 277) gr. 10 

fois. 

0. Ucterostegina. Barrio of Mesnba (CebA, N° 272) gr. 10 fois. 

7. lcpidocyclina inauUr-natalis «J. et Ch. Guila-Guila (CebA, N u 278) X 10, 

d’aprta uric preparation de M. Warren D. Smith. 

Blanche B. 

Fro. 1. Lcpidocyclina insuhr-natalia J. et Cli. Barrio of Mesaba (CebA, N u 272). 

(!■) Prolll en vraic grandeur; (lb) surface grossie 10 fois; le milieu 
vers lc haut ft gauche a At.<s lAgeiement usf*. 

2. MPinc espfcce, de la memo local ite, grandeur naturelle. 

3. Lcpidocyclina insuhc notalis .T. et Cli. Guila Guila (CebA, N° 278). (3 et 

3s) Kn grandeur naturelle; (3b) surface du inftrne frhantillon grossie 
10 fois. 

Blanche C. 

Flu. 1. Lcpidocyclina richthofeni Warren 13. Smith. Guila-Guila (CebA, N° 278), 
grandeur naturelle. (lb) Surface du metiic echuulilloii grossie 10 fois. 

2 . Autre ec.hant illon de la inline provenance beam-imp plus epais et aver 

un commencement de collcrette. 

3. Lcpidocyclina richthofeni. Cumajumayan Valley (CebA, N° 286), tl^Cnil 

do la surface, gr. It) fois. 

Blanche D. 

Flu. 1 et 2. Lcpidocyclina furmosn Selilumborgor. Compostela Mine (CebA, N° 
289). Vues de face et de profil en vrnie grandeur. 

3. Menus espfcce de Guila-Guila (CebA, N" 278), detail de hi surface gr. 10 

foia. 

4. Mftme csp^ce de la memo locality. Section mince gr. 10 fois, d'aprfts nno 

preparation de M. Warren I). Smith. 

5 . Lcpidncyclina inerniis II. Douville. Compostela Mine I CebA, N" 289 ) gr. 

10 fois. 

<5 et 7. Lcpidocyclina inftuta Provale. Colahalo Valley (CehA, N" 289), gr. 
10 fois. 

8. Lcpidocyclina vcrbccki Newton et Holland. Millie provenance, gr. 10 fois. 
9 et 10. Miogypttina irregularis Michclotti, race orientalis. Memo prove¬ 
nance, gr. 10 fois. 
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FIG1JKKH DANS LB TBXTE. 

Fig. 1. Mumrnulites subniasi sp. nov. de la formation charbonneuse do l'tle de 
Batan, gr. 10 foiB. 

2. LepidncycHnn sumatrcnnia, gr. 0 fois d’apr&s la figure originale dc Brady. 
Shin. Section d’un echantillon do Tile dc Nias, gr. 10 fois. 

3. Lepiflocyclina oarteri Martin, disposition des piliers prfts de la surface, 

gr. 20 fois. 

4. liKpidocyclina yiyantm Martin, disposition des piliers prEs de la surface, 

gr. 20 fois. 

5. Reproduction grossis 5 fois de la par tie centrale de la figure type de MM. 

Rupert Jones et Chapman, lc grossisaement de cette derniEre figure 
n'est pas indiquE. 

fl. Lepidoryclina formosa , disposition des logettes sur une section de rEclian- 
tillon type de FespEce, gr. 20 fois. 

7. l*epidovyvliiia gallienii de Madagascar; coupe prfes de la surface montrant 
la disposition des piliers, gr. 20 fois. 

H. LapidovycUna smithi; coupe prEs de la surface parallEle au plan Equatorial, 
montrant le grand dEveloppement des quatre piliers mEdians, gr. 20 
fois. 

0. Amphistcginn ef. mamilluta de Tile de Batan, gr. 20 fois. 
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THE HARVEST FEAST OF THE K1ANGAN IFUGAO. 


By Roy Fbanklin Barton. 


The Ifugao has some hundreds of spirits of various ranks ranging 
from gods to demons, monsters, imps, and spirits dwelling in trees and 
stones; and in addition to these, there are the souls, linauwa . of his 
ancestors, who are nearly as powerful as the other spirits. A very large 
share of the Tfugao’s life is spent in obtaining animals and other things 
needed for religious foasts. 

Whenever a member of the family falls ill, chickens, ducks, pigs, or 
a carabao, according to the wealth cvf the family and the seriousness of 
the case, arc killed; one or more jars of rice wine and a quantity of 
betel nuts and betel leaves are provided. An enormous number of spir¬ 
its, including all the spirits of the ancestors for six or seven genera¬ 
tions, and the ancestral spirits in a direct male line from Bugnn and 
Balitok, the survivors of a great flood, are invited by name to the feast. 
If an Ifugao loaves on a journey far from home; if lie enlists in the 
Constabulary; or cuts his son’s hair for the first lime, he makes a reli¬ 
gious feast. Tf he happens to go to Nueva Vizcaya to buv a carabao, 
he makes a feast to which he invites certain spirits, praying to them to 
put it into the mind of whomsoever he may try to buy from, to sell the 
animal cheap. Tf an Ifugao marries or is divorced; if a child is born 
to him ; if he makes a loom; if lie becomes angry with a man of another 
village and desires his death; if he moves into another house; if lie is 
apparently unsuccessful in a love affair; if he finds that ho is consuming 
his supply of rice too rapidly; if a bird called jritpit flies into his house; 
if he names his baby; if a bad debtor delays payment—a proper feast is 
the invariable accompaniment. 

Certain feasts rank higher in importance, expense, and pretentiousness 
than others. The most expensive and the one which invests the giver 
with great prestigo is the uyaue? the feast of the kadanpyan, a class of 
rich men that approaches an aristocracy. The Tcolating, or harvest feast, 

‘In writing Ifugao words in this article, a phonetic system of spelling in used. 
It may be noted that the vowels have the Continental values and that the g is 
always hard. 
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is not very expensive; it can be given for from fifteen to twenty pesos; 
it is not pretentious, for every one who has a few rice fields gives it; but 
it is of the greatest importance.- When the meaning of rice to the Ifu- 
gao is considered, it is not strange that harvest time should be celebrated 
bv feasts having profound religious importance. A bad rice crop indi¬ 
cates that the spirits have a “had mind” toward the village and special 
efFort must be made to appease them to the end that further disasters 
may be averted. A good rice crop is an occasion for a thank offering, 
and for a feust to keep the spirits right during the coming year. 

10very mun who owns a granary, alancj, must give a ceremonial feast, 
baki . s If his granaries are located in different places, the man must 
give a feast at each. These have a fourfold function: First, to thank 
(he deities, batjol, for the crop of the past, year if it has been good, or 
to reprove thorn gently and argue the case with them if it has been a 
had one; second, to persuade the deities to increase the* rice as it is being 
cut and stored in the granary; third, to induce them not to decrease the 
rice nor to destroy it during the year, as, for example, by strong winds 
that can break granaries, or by lightning; and fourth, to put the deities 
in a “good mind,” that they may favor the general welfare of the village 
during the year to come, that they mav make sickness rare, prevent de¬ 
structive storms, defeat enemies should enemies come, frustrate the 
designs of sorcerers in other villages, and make women, pigs, and chickens 
fertile. 

The second function of the harvest feast, to persuade the deities to 
increase the rice ns it is being cut and stored, is especially interesting. 
The idea seems absurd, hut it must be considered that these people have 
no experience contrary to this belief; for, even if they count the mnno- 
jns 4 of rice, butch, when they put them in the granary, 1 * * 4 ' they do not 
keep track of the number taken from the granary for daily use. The 
lgorots of Lepanto also believe that the divinities may increase the rice 
as it is being cut and stored away. But the most intelligent Lfuguos 
deny the belief in this form. They believe that the divinities may make 

1 In this pn|»er the writer desires to U* understood us spunking of the Tfuguos 

who live in the village of Kiungun. The* customs and practices of the various 
divisions of the Ifuguo trihe vary somewhat and this article would be inaccurate 
did it pretend to apply to the Ifugans as a whole. 

1 Haki is the general term for a religious feast. All feasts of the Ifugaos 
have some religious significance. 

4 Small hand sheaves of headed rice. From the Spanish manoju, a bundle of 
herbs or other plants that can he held in the bund. 

4 Counting the manojva is, except in the ch»c of a field that is let to a renter, 
tabooed oil the ground that the baynl will nnl »ninicnl«»M-lv inrrense the manojos 
if they he counted. There is, among some - 'm-. r ■■ vague remnant of 

a lielief that if a hand be not picked lip n " -.ished, the cards 

will grow to higher denominations. 
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the rice sufficient, whereas it would not have been sufficient without 
their action. 6 This, of course, is only a vaguer form, a toning down of 
the old belief, made necessary by a growing intelligence. 

The Isolating is always celebrated on the day on which the owner of 
the alang begins to cut his rice. In the early morning before either 
harvest or feast commences, the owner of the fields kills a chicken and 
examines its gall bladder for an omen as to whether or no the time is 
propitious for the harvest. A full, black bladder is a favorable sign in 
this case, as in others in which the gall bladder is examined for an 
omen, as, for example, in cases of sickness or departure on a journey. 
Unless the chicken is diseased, the gall bladder is Always full early in 
the morning at which time the digestive organs have for some hours 
rested from their functions. If, by chance, the gall bladder is white, or 
empty, the harvest and feast are postponed for two or three days, when 
the omen is consulted again. 

'The harvest feast takes place at the granary. The doors of the latter 
are decorated with leaves of the haganga tree and with hngaga, a kind 
of grass common in rice fields, similar to what is called “nul-groas” in 
some parts of the United States. These decorations are said to frustrate 
malicious human sorcerers and other enemies in their elTorls to make 
the rice disappear rapidly and to decrease it in quantity. 

The feast begins at about 10 o’clock in the morning. The dotal / 
a kind of a mat made of long runo stems laid closely parallel and lied 
together with rattan, used on festive or funeral occasions, is brought 
from the granary, unrolled, and placed on the ground underneath the 
structure for the people to sit on. The mat fits the space under the gran¬ 
ary. Bubud jars, augang . generally two, holding from fifteen to thirty 
liters each, arc set in the center of the mat. These jars contain the 
fermented rice, the malt called Inibud, and the binabudan, or rice wine, 
railed Injun in lienguei, ami tafvi in Bontoc. Sometimes the rice wine 
is termed binadnymi . hut binadnyan and bay a arc generally terms for 
intoxicants and apply tu the basi and gin of the Christian Filipinos and 
the whisky of the Americans. Usually, there are about four and one- 
half liters of the beverage in an average-sized bnbud jar; the rest is 
malt. Wooden bowls arc provided into which the binabudan. is strained 
from the bubud jars by means of three or four round stalks which hold 

•There it* a feast called humanQali page Riven every year by such persons as 
find the rice in their granaries being consumed more rapidly than they think 
it should ho. Last year. 1909, a partially Christianized Hugao, one of the 
munieipal officials, refused to give the harvest feast. When, after about three 
months, he found that his supply of rice was being used up too fast, he gave 
this feast hoping to mend matters. 

’ Dotal is the ordinary lfugao word for floor. It is applied to the mat here 
referred to because the mat is used at the feast to nmke a floor. 
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tho malt back in the jar. The rice wine ie dipped up from these wooden 
bowlH by means of coconut sheila, taug, the rims of which have been 
notched to fit the mouth. Wooden troughs, tinf/ap, are filled with betel 
nuts and betel leaves. 8 In one trough are some twelve to twenty stones 
called buga? Whenever an animal is killed at the granary some of its 
blood is smeared on each of these stones, the person smearing it saying: 
“Thou, blood stone, do not get lost.” 10 Three or four palipal . or bamboo 
clappers, are placed in the trough with the buga. The palipal is essen¬ 
tially a partially split stick of bamboo about fifty centimeters long, the 
halves of which clap sharply together when it is shaken. A large fiattish 
basket of cooked rice, hinamdr, is provided for the linauwa . According 
to the Ifugao, everything living or dead has an invisible, immaterial 
shndow, and it is this shadow that the linauwa use. After repeated 
investigations 1 have been unable to find any term for this shadow. 
When hard pressed for a name two or three men have called it the 
linauwa; but a lananwa, strictly speaking, is the soul of a man, an animal, 
or a plant. At any rate, it is a convenient provision of the Ifugao reli¬ 
gion that the spirits use the invisible, immaterial, part of the rice wine, 
betel nuls, blanket, bolo, or other offering, leaving the material part for 
the consumption or use of the living. After all these things, buhud, 
betel nuts, betel leaves, cooked rice, palipal , and blood stones, have been 
placed in tbe center of the mat, the people take their places, srpiatting 
in a ring about them. 

Let us look at the principal actors in the ceremony about to begin. 
There are twenty men and three women present, this being about the 
usual ratio of the sexes represented at these feasts, and any number of 
small boys and girls. The larger children are busy in the rice fields. 
Occasionally, however, one of the large boys who is carrying rice to the 
gmviHry remains for a few minutes to watch the ceremonies, and to 
rest after climbing the steep hillside. A typical feast will he described. 

1 The betel nuts ure kept in the troughs from year to year. In Homo of the 
prayers of thin fount the rice in called on to become hard and dry in imitation 
of the betel nuts. It is told to “follow** the betel nuts, wbieli .stay in tbe granary 
from year to year; not to be eaten up; not to disnppenr, but to have n portion 
left nt the next harvest, 

■The following is the story of the buga: Alingdnyu. the plucu spirit, of Naga- 
duiignn, used to eat gold. In his stomach tho gold turned to stone, lie gave 
this stone to Balitok. the Ifugao Noah, who, with his sister Bogan, survived a 
flood that, drowned all other people. Alingdnyu told Balitok that so long as he 
kept the stone he would have good crops. Bnlitok put other stone* with this 
original stone and these others acquired its properties. He gave them to his 
children and they have added to the numUn according to the demands of the 
increased population. 

10 //e’rt, buga, aitika mondekcla. 
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The granary belongs to Kcxlainon, one of the richest men in Kiangan 
and a typical representative of the upper class Ifugao, the kndanf/ynn . u 
He is tall, well proportioned, and of middle age. lie admires the white 
man and rcspi*cts him ; but his tribal pride, together with a most ad¬ 
mirable sense of the fit and harmonious, holds him, it has often seemed 
to me, true to the religion and life of his fathers, lie apes neither the 
white man nor the Christian Filipino. It is as if he preferred to remain 
(and this in contrast to certain of his fellow kadatujyan) a good II’ugao 
rather than become a “half-and-half.*’ lie knows, as an Ifugao kadarij/- 
yan ought to know, all his ancestors, male and female, for six or smell 
generations, and can trace his genealogy in a direct male line to Ihdi- 
tok, the Ifugao Noah, liis two sisters and his wife are nearly of his 
age. They are vigorous appearing women who have worked hard in 
their time, but now have daughters to take their places in the rice fields, 
(iimhungaii, Kodanion's father, is a very old man, almost blind. No 
one in the region is better \crsod in the Ifugao folklore and religion than 
Cimlmiigan. Ilis faculties, however, are waning. Whenever he starts 
an invocation, or phase of ceremony, he goes through it like an automaton, 
and immediately repents it again and again until kodamon starts him 
oir on something else, a task performed respectfully and with evident 
filial love. Kodamon has carried (iimhuiigan 12 a distance of over 3 
kilometers from Ijoiigti to I’indmigan, where the feast is to he held ; for 
the old man is too feeble to walk so far. Fight or nine middle-aged or 
elderly cousins, and a pig, complete the list of those who take a leading 
part in the ceremony. 

The younger men 13 play the parts of acolytes and exhorters; they 
strain the rice wine, hold the cup for the old men who an* praying, hand 
them fjalijjal or whatever else may he needed. Not knowing the proper 

11 Padre .hirtii Vilhiverdn applies tin* term nobility to this class. This Journal, 
Nrv. A (1009), 4, 241. 

12 As this is being written, (iimlmngan is alllictcd wit h a ilcniiigcmi'iit of tlie 
faculties of speech, lie lias directed kodamon to find a dog to he killed ul- a 
feast; he suvs that a dog is the proper animal to cure this particular allliction. 
It may be that be lias bad a dream to that effect, or it may be tlmt this belief 
is due to the fact that the dog lias more powerful and versatile vocal organs 
than any other animal known to the Ifugao. .judge the dilemma in which 
Kodamon llnds himself, lie would like to obey, it bis duty to obey his old 
father; but for an Ifugao kadutiyyan to eat dog! It would never be forgotten, 
and years hence, in the drunken babbling mound the bubml jar. kodamon would 
hear of it! 

“By younger men 1 mean the younger middle aged men. for no youths lake 
part in feasts. 

101776-:i 
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forms and the names of the deities, they exhort and call out phrases of 
encouragement as the others pray or chant. 

Oh I that's it! Oh grant it! Come, ye deities! Take the pig, you deities! 
Drink the rice wine! Make the rice heavy! Speed the harvesters! 14 

These and oilier phrases the young men call out in a high, falsetto 
voice as the ceremonies and prayers proceed. Those who perform this 
office are called rnnntobal , exhorters. I have been invited on several 
occasions to join the young men in this, and on one occasion i accepted; 
but for nn American to summon tile hagol was, 1 thought, ail unbecoming 
and, in fact, a sacrilegious levity. However, the people did not regard 
it as such. In fact, while the people are most sincere in their belief, their 
religion has not yet reached that stage where ceremonies are conducted 
with outward tokens of great awe, respect, and solemnity. It is the 
pig, the betel nuts, the hinadayan, and cooked rice that the bayol want, 
not praise and long, grave countenances, for the deities are very mate¬ 
rial in their desires. 

The pig, with his feet lashed together, and a small pole passed between 
them to hinder his struggles, is placed in front of the granary door near 
the mat. (See H. II, tig. '}.) 

The drum is the only musical instrument employed at. the harvest 
feast. Sometimes one is used, sometimes two. The drum is played in 
double lime. It accompanies nearly all the ceremonies. 

All ceremonial circuits in the harvest feast are counterclockwise, begin¬ 
ning at the cast, in front of the door of the granary. The people say 
that the bayol must have told Halitok and Bugan (the man and woman 
who survived the groat flood) to proceed so, and they believe that if a 
man were to go around in the other direction lie would surely fall off 
a steep cliff in a journey, or else lose his way. 

About the middle of the forenoon the people commence to drink rice 
wine and invoke the litumira of the monlapu. So begins the first part 
of the ceremony. 

Tin 1 monlapu leaders in rice culture. ■--lhilduli, the mother of Santiago, 
a rich man of Huai, is the monlapu of Kiangun disrict. That is to 
say she is the one who decides w hen each phase of rice culture shall begin, 
and takes the lead in each. She firs! begins spading, planting the seed, 
transplanting, and harvesting. Until she has begun these things, no 
ono else may begin under penalty of misfortune, of had crops, very likely 
of death. Dulduli became the monlapu in response to a dream that came 
soon after the death of the former monlapu. She is currently believed to 
have eight years to reign in this capacity, when she will die. When 

14 Oh hia! Eh dam u! Umalikayun hagol! iainu «< halm* «<•«!. a nun hagol / 
Atnbayan di hinadayan! MananQtili page! Ikwadivt ..■■■• * 
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she dies, she may inhabit, in the spirit, a tree or a boulder, or she 
may become a new spring, as did the last monlapu in Ligaue. Some¬ 
times the monlapu is a man. Tn case of bad crops the monlapu finds 
himself universally blamed for them. He is considered to have been lax 
in his religious duties. 

As priestess of agriculture Dulduli make* feasts to ask in behalf of 
the village for rain if it he needed or for relief from a rice pest that 
may visit it. Just as in life she takes the lead in harvesting, spading, 
planting, and so oil, so after death, she (or he) is the first of all the 
many spirits to be called to the harvest feast. All the monlapu who hava 
ever ruled Kinngan agriculture, together with the monlapu of neighboring 
districts, are called to the feast. 

Invocation of ancestors. Monamud.- -The invocation and invitation of 
the souls of the ancestors is, so far as my knowledge goes, the lirst part 
of every feast of whatever kind, with the exception of the harvest least 
in which the monlapu precede. The ancestors are invited to be present 
and to partake of the feast and drink the rice wine. (Sec Plate FI.) 
An old man should he able to name his aneestors, both male and female, 
for at least six generations. Women do not usually know so many, hut 
they call on those whom they do know. Kucli mail invokes his own 
particular set of ancestors, and if none of his wife’s relatives he present, 
her brothers or her father, he calls upon her ancestors too. In fact, he 
looks upon his wife’s ancestors as his own in a way: and it is his duty 
to have learned them from her father. ('nmplirnentary remarks are ad¬ 
dressed to the ancestors, as, for example, this one that I once heard: 
“Brave ancestor, Ananayo, you who speared the child slave to death. ,!,|B 
Spirits of ancestors can not directly affect the harvest nor the growth of 
rice, but they have the greatest influence with the spirits that do have such 
power, and with the spirits that bring fortune and misfortune, children, 
sickness, and death. They must never he slighted nor offended. Their 
feelings are quite delicate, and if a man neglects his ancestors, they 
will remove their watchful guardianship from him and misfortune of 
some sort will result. The prayer to the ancestors is extemporaneous, 
each mail going about it in his own way. The word sai, long drawn 
out, is used in the following invocation : 

Thou, onccstor Ginnid, come, drink the intoxicant. Then* an* betel nuts mid 
betel leaves liero. Thou, nncesircss Hugnn, dulighter of Ollagnn, etc.'" 

•' Mnhui Apo Ananayo , tc timbulc di him but ud nate. Is this a reference to 
the sacrifice of a slave at some early time? 

in Nn-ai-ai-ai umati Apo O innut; nmalikn, uminutn di bay a. Teh hi momma 
iit hapid. Sa-ai-ai-ai ka Apo ffuyan , nak Oltagon, etc. In invoking the deities 
the word so ai-ai-ai is »ung in n peculiar long drawn chant. Tt does not appear 
to liuve any meaning. 
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Nice wine is consumed at an alarming rate during this ceremony. 

('ercrrinninl killing of chickens.- The invocation to the ancestors 
finished, sonic chickens arc usually killed. The ceremonial killing of 
chickens is performed by catling their throats with a sliver of bamboo. 
The Iilood is caught in a vessel and a prayer repeated as the chicken 
is dying. Tin; chicken is then held over the lire until its feathers are 
burned off, when it is cut up with a knife or by a sawing motion of the 
bamboo sliver and put into a pot to boil. The intestines are stripped 
of their contents hv being drawn between the thumb and finger. They 
are then put on a spit, and broiled before the fire. They are the portion 
of the cook. Of some twelve harvest feasts which I attended, the bamboo 
sliver was used at two. At others the knife was used. After the chicken 
has been killed, the blades of two rurw stalks are tied in a peculiar 
manner, and the feet of tlu; chicken stuck into these. Pieces of betel 
nuts wrapped in betel leaves and stuck on little sticks are tied in the 
blades. Tim runo stalks, so adorned and called paghing, are placed one 
on each side of the gate of the fence surrounding the granaries, or in 
Hie fence in front, of the granary door. They are given to the pili. 
the spirit Unit guards the granary against thieves. 

The invocation of the ancestors proceeds in a rather leisurely maimer, 
and it is generally noon or even later when it is finished. The chickens 
that have been killed and cooked are not eaten, but arc put in a wide, 
flat basket ns an offering to the spirits that come to the feast. In fact 
the party has not eaten anything since the night of the previous day and 
continues to fast until the ceremonies are finished. 

Thr ifngno conception of the universe .— In order to make what 
follows intelligible, it is necessary to explain the universe according to 
the Ifugao’s idea. The Ifngno conceives of three worlds: the Sky World, 
the Earth World, and the Under World. Each is populated by a variety 
of spirits, which live in groups of houses, in trees, gullies, springs, 
wnterfalls, currents, stones, and houses made of skulls. There they 
abide much as mortals do. They have an insatiable nppelile for pig 
meat, betel nuts, and wines; some of them at least need hoi os, blankets, 
beads, and other things that man uses. In addition to the three worlds 
mentioned before, there are two regions, places where the three worlds 
meet: The East, ingod, and the West. Dayn. In the East live some 
very vicious place-spirits. The spirits'in the East are much more num¬ 
erous than those in the West. The Kinngnn Ifugnos say that, they 
themselves came from the East, which probably accounts for the fact 
that the East is more thickly populated with spirits. There is no north¬ 
ern nor southern region thus populated. 17 In fact, there nro no words 

,T Yillaverde in ill error when lie states thin A ., 4 .*oc whriv souls 

of those who die n natural death live, is to the nmiii. < .journal, Hec. A 
(1000). 4, 24H. Knthinpapan is in the Kant. 



HARVEST FEAST OF THE KIANGAN IFUGAO. 


89 


in the language for north and south. If a Kiangan man wishes to say 
north, he names some remote place toward the north, as ud Banawul, 
toward Banauc, a village in a northerly direction from Kiangan. 

Invocation of the makalun. Monmakalun. —The makalun , 18 the spir¬ 
its that make men forget, that remind or suggest to them, are next 
invoked. The makalun may work a man great injury by causing him 
to forget the debts that are owed him, to lose spear or bolo, and so on. 
'‘The makalun are like police, also,” say the It'ugaos, “they bring other 
spirits to the feast.” This simile is perfectly Hear when it is under¬ 
stood that a very small part of the work of an lfugao policeman consists 
in preserving the peace, and that by far the greater part of his work 
consists in calling cahrcillas 1,1 and kadaiTtjyan for consultation ; in carry¬ 
ing instructions to foremen on the trails; carrying the mails and the 
like. The makalun are messengers of the other spirits and of those 
men who know how to call on them in the right way. • As it was ex¬ 
plained to me, the makaltm, when sent to call spirits to a feast, notify 
the chief spirit in each of the various villages of spirits. This chief 
spirit notifies the others that such and such an lfugao is making a 
harvest feast, and that such and such spirits may go to it. An old man 
told me that the makalun tells the chief or cab {‘.cilia of the spirits some¬ 
thing liko this: 

The men are harvesting Lei us go to the granary of kudamon and Gu.ga.yu. 
We will drink rico wine. They will give us their pigs, chickens, and rice. We 
will chew betel nuts. 50 

Some of the makalun most frequently invoked arc: Ud Lugod (in 
the Kast) Tayaban, 21 nak Balud ; a * Tayaban, liak Tagudan; Tava- 
ban, nak Mnnguli. T T d Kabnnian (in tin* Skv World) Tayahan, nak 
Dalogdogan; Tayahan, nak Balitian; Taya bun, nak Amkidul; Bugun, 
nak Numbian ; Bugan, nak Balitian ; Bugan, nak Abugai. Ud Dalom 
(in the Under World) Tayahan, nak (Unita; Tayaban, nak Ihihinag; 
Taya ban, nak Litnak. The number of makalun and the list of spirits 
that may he called upon to serve as makalun. varies considerably at 
di ire rent feasts. This is the most variable, and in fact the only greatly 
variable, feature of the harvest feast as performed in Kiangan villages. 

” Makalun: wti, able; kal, word, speech; makalun , one who is able to tell or 
to summon. 

IB Spanish word used in the Philippines in the sense of chief. 

10 Mon-ani di Tpnimo. fjne-tnko hi kalumaga di Kondamon ya 

Are agent* of harvcutlng the human being*. WlU-go-wc the granary of Kndamon and 

Oagayn ; Manginnm-toko bnyu. Tdut-takn btdmi , yu munok ya page-da. 

Ungfcya; WIH-bc-ngcnta-of-flrlnklngwInc. Will give iin the pig, the chicken*, the rlce-thclr. 

Mon mo //« nui-tn kn. 

Will- be-age n ts-of-che wI ng-hc tel - we. 

51 Tayaban. See under heading “The Tayahans” of this article. 

" \ T ak, son of. 
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The people call the makalun thus, drinking quantities of rice wine at 
the same time: 

Come thou, Taya ban, the MesRengor Deity, son of * * *. Notify the souls 

of our ancestors to come. Notify the Deities of the Sky World, of the Under 
World, of the East, of the West, to come. Notify our relatives and our compan¬ 
ions. .Summon Jlnnuyuk of Panuyu. In order to speed the harvesters of the 
ricn; in order to multiply the bundles of the rice. There are rice wine and betel 
nuts and betel leaves here." 

These and similar phrases are repeated over and over, the fervor of 
the fcasters growing the while. 

Suddenly some of the fcanters, perhaps three or four, perhaps a dozen, 
arc? seized upon and possessed by an equal number of makalun. Through 
tliest* human agencies, the makalun chant: 

We will cull your relatives and companions and the spirits of the Under World, 
of the Sky Woald, of the East, and of the West, because you are making a 
harvest feast. 34 

So ends the second ceremony of the feast, the makalun leaving the 
bodies of those whom they have possessed and starting off on their errand 
i in mediately. 

The earth gods and the sky gods. —-These* dcites, of all those whom the 
Ifugno calls to flic harvest feast, are the only ones of sufficient, dignity 
to he termed gods. Their benevolence generally exceeds their malice, 
which is not true of the other deities; and they control some of the 
forces of nature. 2 * Bahiwag and his brothers, Diinuun and Tinukud 
live in the Under World. They arc thought to have a great ileal to do 
with the growth of plants, especially with germination. Dalogdogan, 
llalithin, and Hayuhibis live in the Sky World and control the weather. 
Halit inn makes rain and Hnyuhihis makes mist. They are brothers of 

ai Saaa-i Vmalika Tayahan an Makalun, nak * * *. Kalunum di Hnauwa 

di ami ud ta utnulida. Kalunum di hagai ud Kahunian, ud Dalom , ud ha god, ud 
Haya, ta umalida. Kalunum di mundomang » ya nunhalug. Panandnan hi lia- 
nuyuk iid Panuyu. Ta ikuadin di monagamid di page; ta gumalutigid di udungh 
di page. Teh hi haya ya momma ya hapid. 

14 Sa-a-u-i Komatum-kami mundomang,'- manltalung Idniom d 

Say! Wlll-hc-agenta-of-cnlling-wc relatives ' companions Kesidrnls nf the 

Under-World 

/kahunian Ilagod Ipnddan 1 ' te nion-kolatiny-kayo. 

Hcsldciits-of the Sky-World Kcslilpn|a-of-llic Ktaldciilsof tI k* West liccaiisc agedls-of-perform- 
East. Mig harvest-feast you. 

■ Mundomang: relatives, Including relatives by blood and relatives by marriage. 

b Uflung, butt of the tnanojo of rice ; poetically, the whole mannjo. 

Afuntlomang: See note a. 

'*/. as a prefix In the Klangau dialect, denotes residents of; ns, for nxample. Ikiangan, 
residents of Klangun ; I tin tom, residents of Dalom, (he liiul.r World. 

• iVuic/uiij a place to the west ; figurative term l»u Wi-.-i, 

"Another quality of their gotlhood is Hint ■■ r" ■ knows t hey 

Imvo nlwnvs existed. They were not Imrn of pnrer* r ’ ?my of their 

emit ion so fur ns f have been able to ascerlai: 
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Amkidul and Bagilat, who respectively make thunder and lightning. 
These godB are the same throughout Ifugao-land, notwithstanding the 
fact that there are ten or twelve different dialects in the subprovince. 
They are invoked by the entire body of fcasters, in the usual high, 
falsetto voice, in these or similar phrases: 

Oh come! B&hiwug of the Under World. Drink the lire wine. Take the 
pig. Speed the harvesters of rice. Oh! thnt’9 it! Bagol! Make the rice grains 
as numerous as the sands. Miraculously increase the rice! Oh! Grunt it! 
Come thou! Make the rice heads hang over (with weight). Oh! that’s it! N 

The gods arc called separately and in groups. Suddenly one of the 
gods (BaJiiwag 27 always comes first) comes and possesses a leas ter. 
The latter springs up, seemingly without premeditation, seizes n dish of 
rice wine, or, it may be, one of the big bubud jars, swings it with a 
circular motion under the granary, at the same time hopping with the 
characteristic Jfugao dance steps. The cries and calls of the feast era 
and their white-heat, fervor leave no doubt that here is a religion the 
letter of which lias not yet superseded its spirit. The one possessed 
drinks and gives the others to drink, chanting the while: 

T come up from below, J, huhiwag. 1 behold with favor that you arts making 
a rice feast. T dance, and 1 drink the life wine. Drink, you participants; because 
1 am giving you to drink. T taste the chicken, the pig, and the rice, ns I have 
been accustomed to do in times past. Tims l drink in dwelling and granary. 
I desire it so year after year. 2 * 

The one possessed passes to the front of the granary where he executes 
a little dance. Another feastcr, of either sex, who lias been possessed 
by Tinukud, one of the other two spirits from Hie t'rider World, (prickly 
follows him, and together they dance and c.luinl: 

We arc the miraculous increase of the rice. Wo arc the slowness of the rice 
to be used up. We arc harvest-knives ami tics.* 

**Sni! t'mali flu hi nay ml Datum. .1 tiybayam di binadayan. laHm di babui, 
I Lucid ini di monayamid. Oh-h-h hia! an flayed! Pumnntnl di 1lii7j)ga. Hiimn- 
nfiali payv. Kh-lv-h Du mu! tfmalika. I.umatok di bintnk. Oh-h-h hia! 

* T Bahiwug is chief of the gods of the Lower World. Dnlngdogan is chief in 

the Sky World. |There seems to lie some doubt as to whether tbo.se two god* 

arc considered ns haulers in any sense. Km toii. | 

- H ,S ii-ai-ai-ai! Linutdum/nk’ hi Hnhinay w! Paid. flf/itnt inink Kidntmyyo 

Cnnit'up I IlnlilWHffor Now. Objeet-of- Makfnff-lmrveiit- 

sUliCnum* feiist-your 

Kadaijaoicak yn anybayak di binadayan. Tin ulpangknyo hahknadan (€ impinfjak 
(ilft-inliic "iiml flrliik-'l t»n- in (exit-nut-.' Drink-ye pHrtlelpnnU bccniiNu 

mnh/ldndnwnk hi imnmk yn Imbni yn pay-go tn impainyhak di knknhnymi . 

Klve-tnslc-l tiie chirkeie iintl plgsiihd rlre your Imsbecn Imbit-mlne In thu llmn-purt. 

Mobnnum tiniilpany i haldmi ya kaluimiya. Pmthok fit hitn kata wot damn. 

Thus (?) .Irlnk (In’) the ilwclllmr and fin the) irnmarr 11 Ice-1 ho yearly. 

*“ Tanglc-kumi. (1 ih ud kami. (Upmi-kami, binuyu. 
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Tim second feOHler lakes the dish of wine from the first and oilers it 
to him. He bends and drinks a Jong draught and then returns to his 
place on the mat, spewing out Lhe last sup of rice wine on the ground. 
(See PI. Ill, iig. 1.) The second performer now executes some fancy 
stops and chants. He is joined by a third who, after the usual little 
dance, relieves his companion of the dish of wine and holds it out at the 
level *»f his waist for the ceremonial drinking. And so it goes until the 
drinking has I icon repeated six times, that is, once for each god.™ 

There follows a recess in which the participants relax from the high- 
wrought and heated fervor in which they find themselves at the end of this 
ceremony. They sing work songs and songs of amusement. At about 
this stage of the least, loo, the drunkenness bus usually proceeded far 
enough for the inevitable boasting about wealth and fields to begin. An 
Ifugao's prestige among his fellows is fixed by the number of rice fields, 
of gold neek-onuiinents, and agate heads, paiTyo, he has, by the number 
of feasts he gives, and the number and kind of animals he has killed at 
these feasts. These facts determine the trend that the drunken babbling 
usually takes. Pare, indeed, are the recesses betwwm ceremonies, from 
this point oil, when some particularly poor relative does not amuse the 
company with a recital of his enormous wealth and of the feasts he is 
going to give. 

The anuinliny. Munlatia .-—'These gods, a lower order of beings than 
the preceding, and more to bo feared, ns they belong to an order more 
malicious, now demand attention. Asked if these spirits are had, the 
people say: “Yes, had; but also good, if treated well.” The people say 
that these spirits steal the life of the riee if the customary offerings and 
respects are not paid them at harvest time and that they may even 
diminish the rice in the granary; but if coaxed and cajoled in the proper 
form, they “bring the life of the rice/’ and even increase it during 
harvest, and after it has been stored in the granary. 31 They are invoked 

*' In the feast of Kotliimmi anil (higuyii, the actors wort four men mid two 
women. 

11 The old men are very argumentative in their invocations to these and other 
mnliciniiH spirits. They try to convince thorn of the error of maliciousness 
directed toward those who treat them well. The following is one argument: 
“If t \ou do evil (o those who give you feasts, of what- use is it to offer these 
feastsTf Soon no one will kill pigs for you, or give you betel mils; because you 
prey upon your friends as well us upon those who neglect you." The following 
spirits are usually called on. although the list is slightly varied by additions, 
there being a legion of less important spirits of the same class: Lukhukiin of 
Ilium uk ; n Aliilgdnyu of NngadmTgan,* Mongahid of Nnntogan;* Binonghong of 
Luntogiin; 11 TTumidhid of llnynp; 11 Dinkoiu of lm.iloi; * Unhid, nnk Dinkom of 
Niiuyan; ■ Tugnditn of I buy a; * lutikiip of Kulul.i.* Inn ! . of * * *. 

■ Nnines of places u few miles enat or northeast of * r . . 
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by phrases similar to those used in calling the gods in the foregoing 
ceremony. A bowl containing chicken grea.se is passed about by a 
feasier, possessed by Tayaban, son of Mong&hid, who dances and chants 
as he goes. As he passes each head, lie dips his finger in the grease 
and anoints the head ol* each person who is taking part. The feasters 
shout: 

Wo put oil on our head*, in order to put oil on the heads of the harvesters 
of the rice, in order to make the rice inrrease. 3 - 

Thc people can not explain this custom of anointing, nor the chant 
that accompanies it. They only say, “That is the right way to perform 
a harvest feast. 5 ’ The following explanation is favored by certain evi¬ 
dence, and presented to the reader for what it may he worth. It is to 
he noted that all these spirits are place-spirits, and that their resilience, 
Binuyuk, Nagadangan, Nantngan, etc., are all places in the Hast, which, 
according to the Kiangan Ifugaos, is the cradle of their tribe. Now 
when an Ifugao makes a new rice-field, he always performs a ceremonial 
feasL called langalany , killing some chickens to appease Ihe spirit who 
resides in the locality. Otherwise, the place-spirit would make all sick 
who disputed dominion with him anil disturbed his peace by working 
his land, lie would cause, the Held to he washed away, the rats to eat 
the young rice-plants; in short, he would make the field an utter failure. 
It may be that in times post this ceremony was performed annually, 
whenever the land was worked or whenever the crop was harvested ; that 
the workers marked themselves with fat of the sacrificed chickens in 
oriler that the place-spirit, might know those who had made the proper 
sacrifice; that the custom still survives in the harvest feast; and that, 
the feasters, as they sav, anoint themselves “in order to put oil on the 
heads of the harvesters.” The custom, so explained, has points in com¬ 
mon witli the Hebrew Passover. Like the angel of the Lord, these 
terrible spirits “pass over” those who present evidence of having complied 
with tlie requirements.™ These faithful ones the spirits do not mako 
sick nor punish bv stealing the life of the rice. If, as the Kiangan Ifugao 
says, these spirits come from the East, it is to be noted that (hey still 
pay homage to the place-spirits of their former habitat; and, hallowed by 
time, they now rank little lower than gods. 


81 Mon heldbtin-kunii la numhelahrlti tH monagamiit iti patjt\ 

Wc put-oll-on-our heads in-onlor-lo piit-oil-oii-thr-lirHils of-tlir ImrvrsiiTs *»f tlx? 'rlrr 

ta qnmikud 

lii-order-to-niuKc-lhe-rlrc-lnercasc. 

,a The meaning of while chicken feathers worn in the hair, now purely orna¬ 
mental, at first inay have been a demonstration to the spirits that, the wearer 
had made the proper sacrifice. 
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After the foregoing ceremony, anil in preparation for the succeeding 
one, an old man anoints the bamboo shakers, saying: 

1 anoint the; palipul in order to do the name to the rice; to make soft and 
tough the rice (straw) in the Helds; 34 to speed the harvesters; to multiply the 
bundles of rirc in the Helds in order that the harvest may l»e great; in order 
that the rife heads may hang down;* so that the harvest will ho heavy; in order 
that the empty space in the granary may be filled with plenty.** 

The tayabun. Nunlujid. (Procession with shakers.)—The tayaban 
arc predatory spirits almost without redeeming qualities. They aro 
uhle, it is said, to increase the rice, “because they are divinities;” hut 
this is through analogy with the place-spirits, and the gods of the Sky 
and T T mler Worlds. As a matter of fact, not much is expected of them 
except neutrality. If tins nuctrality is not secured, they steal “the life 
of the rice;” they decrease it nfter it is stored ill the granary; they fly 
in the night, hunting linauwa, souls that have wandered off in dreams;” 
they kill the fu*tuses of pregnant women. Tavahan hi Apolili, is the 
genius of landslides. The tayaban that are called to the rice feast are 
Tavahan, link Lukhuhnn; OI logon, his sister; Tayaban, imk Alingdayu; 
Tnvahun, mik Binongbong; Indngan, his sister; Tavahan, nak Mongahid; 
Tayaban Kawangwaiignii; a " Tayaban, nak Humidhid; Tayaban, nuk 
Tugndan; Tayalmn, nak Manguli; Tayaban, hi l)uvug: :,w Tayaban, nak 
Dinkom; Tuyulmn, nak Baled; Tayaban Inudoinun. 

Tho tayaban are summoned orally in much the same manner as the 
spirits in the two foregoing ceremonies. They arc asked to increase 
tho rice, multiply the grains and bundles and make them heavy, “In 
the hope," said an old man, “that, they will hear what the other spirits 
do, and do likewise through shame.” When the tayaban come, they take 
possession of the* feasters, hv twos, usually a man and a woman, the man 
first. The tayaban then cause them to take palipal, 40 bamboo clappers, 

14 So Mint it will not full down, ami the grain be unaltered and lost. 

* l ,, i-oin weight. 

:w Ham i ah hi paliptil la u Lilian di patp; huiuaiyiimnt ya pomatlag indalunfivnn; 
ta ik trail in di inonayaniid hi yuinaluliyid uduny nan in<hthuT7j<n< hi banana, hi 
dakul /H anian ; hnnaluk di bintuk ta dakul di linian , ta inhiyup natdanl/an di 
hinunipkal. 

” They curry away and imprison the linnuica, thus canning the person whose 
linn turn was stolen to languish nnd die. The body without n linauira is like n 
palm tree without a bud. 

"Kauanyiranyun; of tin* streams. Wanyicany, a stream; ka, a prefix of ule 
struct ion and denoting extension. 

* Tayalmn hi Diiyug. Tayaban of the haliti tree. 

4,1 Mr. II. (Itley Hever. of the division of ethnology. Hiirnnu of Science, tells 
me that in Thimine, if a fenster breaks a 4 hi- • ' ■ > *Ki* an expensive 

feast, to wnnl o!T misfoi tune, and is tabooed I'i« ny other harvest 

feuM until the next year. This is probabh 11.- .ti--o. 
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and with the characteristic Ifugao ceremonial steps, proceed around the 
granary, or if there be, as there usually is, more than one granary in the 
inclosure, to proceed around all of them. (See PI. IT I, iig. 2.) At 
each of the four corners, the palipal is outstretched toward the sky and 
sharply clapped. (See PI. IV, fig. 1.) While this procession is passing 
the feasters are fervently calling on the taynban in high falsetto voices, 
and telling them what is desired. They say: 

“Do not travel through our hoiiHOB and our granaries and our villages. Fly 
over them. Do not frequent our holds nor our forests nor our roads. Fly 
around them. Hamas our enemies. Do not diminish our rice. Increase it.” And 
so on. 


As the actors complete the circuit, a feastcr with a cup of wine in his 
hand executes a little dance before the pig and pours on it a little rice 
wine, saying at the same time, “Get- the pig, you spirits.” 41 After the 
wine has been poured on, he says: “Ob, Unit's it! A libation has been 
made the spirits I” 4 * This circuit is performed four or six times. Usually 
the first actor is relieved by others. At the completion of each circuit, 
wine is poured on the pig. 

Coming of Buluhan, Monbulnhan .—After a recess Buluhan, nak Luk- 
buban of Binuyuk, 4 '' is called. Buluhan is conceived of as an enormous 
creeping being, like a snake. Tie is called on in the usual phrases to 
come and partake of the feast ami to increase the rice. Finally, he comes 
and possesses a feasier. The one so possessed takes a piece of betel nut 
in his mouth and a betel leaf. With these between his teeth, the leaf 

pi^jecting like a snake's forked tongue, he squirms and wriggles over 

the rice that is stacked under the eaves of one side of the granary (for 
no rice is put into the granary until after the feast) in imitation of the 
creeping of a snake. He chants: 

I lmve come from the East, J, Buluhan, non of Lukbubun, who live in Binuyuk. 

f give (what you ask). I increase the rice. I drink the rice wine, as L have 

been accustomed to in time past. 44 

The feastcr wriggles to a bowl of bitbud, rears his head and gazes at 
the pig. At the same lime, another feaster pours rice wine on the betel 
nut from his mouth and drinks from the dish. 

41 lalim di babui dakayun bayol. 

43 O hiu ! Sagiliy an bayol. 

41 Binuyuk. a place in the Kant. 

44 Himvnydvak « hi Hulnhan. vak Lukbuban lbinuyuk ,*» kmlnyaoirak ta huma- 
fijfnlr page' Anybayak di binadayan ta impayinhuk di kakohaynn. 

■ Hlrmingdu, mint* from the Ea*t. UuumbanK. tome rrom (lie West. Lumiidang, come 
from the underworld. N'unudiiud. rami' down from the Sky World. These words are 
used only In rellglnuH ceremonies. 

II Ibluuyuk. residents of lilnuyuk. 
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Hugan. —Bugan, nak Pundakugan, is the owner of all the locusts. 
“Locusts/’ say the Tfugaos, “are her chickens.” A woman takes betel 
nuts and betel leaves, with some malt, 46 bnbiid , in a wooden bowl, and 
dances in front of the granary, one hand upraised. She waves her hand, 
saying: 41 Bugan of Binuyuk, daughter of Pundakugan, betel nuts, betel 
leaves.” 40 

'Hie fcasters invite Bugan with loud cries, and the old men pray to 
her and argue with her against the folly of injuring her friends. The 
argument may run: 

Tumi your grasshoppers on the fields of our enemies, or of those win* do not 
give you the things you want, and do not injure us, your friends, who give you 
rice wine, Itet.el nuts, and pig. 

As the woman dances, a libation is poured on the pig. Bugan nak 
TIumanun tells her husband to go at night to steal the life of the rice 
of those toward whom she is spiteful. She is invited to the feast by 
the same ceremony hr that observed in inviting Bugan Pundakugan. 

The wind deities. The punk . 41 —The puotc arc possessed of consider¬ 
able power over the forces of nature; they control the strong winds, the 
winds that come with typhoons; they can increase the rice during harvest 
time; they can steal its life away and cause it to languish and die before 
maturity. It is a very noteworthy fact that in the religion of the lfu- 
gao there is no clearly defined division of labor between the spirits or 
classes of spirits. Thus, the place spirits, the bugan, the punk, and oven 
the taijaban , are besought to increase the harvest, although the punk are 
primarily controllers of the strong winds and the taijaban are predafery 
spirits. The wind deities usually invoked are four: Dinipdan of 
Paddan ; 48 Puok of ITalamban; 40 Puok of Ambatu; 60 Puok of the East. 

'The distinction between the punk of llalainhan and the punk of Am- 
hatii is that strong winds caused by the former are not accompanied by 
rain, while strong winds caused by the latter are so accompanied. 

The feast era invite the punk in the usual terms and call upon them 
to increase the rice. The special phrases of the invocation of these 
spirits are: 

••The Ifugno not only <lrink rice wine, luit eat its nmlt. 

4 " Hugan ml 'Hiniiyuk, link Pundakugan hihilialng durigaidulmn. 

41 I'uak: a strong wind. 

4 " Paildan, a place about three miles west of Kiangan. 

40 Italainban, a place toward the south. 

“ Ainbiitii. a place toward the south. 
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Rice wind, wave the rice ill the fields, but return its soul (life?). Make 
healthy its soul. Do not fell the houses and granaries. l)o not summon the 
rains because we are harvesting. Here, you have rice wine and pig. etc.” 

A feuster is possos^cil. lie takes a husked containing hotel nuts and 
betel leaves, malt, and a coconut shell containing rice wine, and with 
a puli pal in hand proceeds swiftly 52 about the granary, with the Ifugao 
ceremonial steps, rattling the bamboo clapper vigorously :,:i at the four 
corners of the granaries and chanting as lie goes: 

We ure the slowness of rice to he used up. We sire the mirsieiiloiis ineresise 
of the rice. We aro the life of the rice. We nre the harvest, knives. 

This procession is repeated four times, once for each puuk. At Ihe 
termination of each circuit, rice wine is poured on the pig, the person 
pouring it crying: “A libation has been made unto all you puok.”* 4 
Usually the circuit is performed hv a different actor each time. (See 
PI. IV, fig. 2.) 

The bakayauav . .1/ onbakayamn .—The hakatjauun are powerful deifies 
that go armed with spears. They are limiting spirits. Some of them 
have dogs. They are offered sacrifices by hunters, and go to the chase 
with them. Most of them live in the Skv World, some in Ihe Under 
World, and others have special places in the Kasl/’' 

The feasters begin calling bakat/auan to the feast. Suddenly one of 
their number springs up, seizes a spear :,n from those stuck in Ihe ground 

61 I’umpuok hi payv. inumyum di puyv, mu ibanyad di linauivu-na. Adi kayo 
tinman di halaon ya kalunnuja. Adikayo ayayan di udan tv munaki-knmi. Tvhtu 
binnbudan ya bttbiti, civ. 

"Note the connection in the Ifugao’s mind between the passage of the wind 
over the lice and its health and growth. 

“Note that the mauner in which this procession is made is .symbolic of a 
strong wind. 

: * 4 \ayiliy daknyun puuk. amin. 

" Tli esc deities are: Rnkaymmn. nak Panova, Kahunian; Rnknyniuin. link 
Halit inn, Kabunian; Hakaynunn hi Tnyiihnu, Knlmnian; Thikaynuan. nak llol- 
duyau, Kahunian; Hakaynuan, nak Maiigamalig, Kahunian; Hakayanan, link 
Halitok. ltapugan; Haka.vauan, nak l.auan, Dukligan; Hakayauaii, nak Dinlugan 
ml Dulom; Hakaynunn, link Domagaan, Kabunian; Hakayauaii, nak Lukmayan, 
Kahunian; Hakayanan, nak Huliihan, Kabunian; Hakaynunn, nak Amgiuntigub, 
Knlninian. 

"The spear must be a bright handsome one, of the class called holoboy , or 
of that termed yayany. This latter is called by Jenks the "anito spear.” At 
one fenBt 1 witnessed in a small group of houses no handsome spear of either 
of these two classes could be found. The procession nlmul the granary was 
omitted. 
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near by, dance* before the door and then proceeds around the granary. 
Holding the weapon in both hands, he brandishes it with an upward 
and downward wave-like motion as lie goes. His black eves shine; lie 
has the appearance and glance of a madman. He chants: 

Mura** (or, liewitch; torture) the enemies, nnd 1 lie rice disease, 1 and the 
sorcerers (those who do evil through their had ceremonies) and the pests.” 

The feasters cry out in the same and similar phrases and with the 
ever present prayer that the spirits increase the rice. The procession is 
repented two, four, six, or eight times. At the end of each procession 
tin 1 actor executes a little dance before the pig, and after two or three 
threatening gestures throws the spear across the pig, sticking it in the 
ground a meter or so beyond. The spear is thrown from a distance of 
three to five meters as near as possible to the pig without injuring him. 
At the same time rice wine is poured on the pig, accompanied by the 
usual phrases. (Sec* 1*1. V, fig. 2.) 

The Koliaban . or Coprrer** Mon koliaban .—A blanket dance is the 
ceremony of this spirit. (See 1*1. VT, fig. 1.) The dancer is believed 
to be possessed. Thu dance is very graceful, and resembles one I have 
Reen performed by Bagnen and Bcsao Jgorots in Lepanto. The people 
invito and beseech the koliaban in the usual terms and in addition make 
the following plea: 

Cover up (smother) thou the lnck of rice, the hungry lime, the rieo disease,* 1 
mid the pest; but do not. cover up the ehieknns, the pig*, and the rice. Cover 
up thou the sorcerers, the persons who do evil through bad feasts, and the persons 
who cause pests." 0 

Ceremonial killing of the pig . Monuiwik .—Thu pole is removed from 
between the legs of the pig, which is then turned with its head to the 
east, for pigs arc usually ceremonially killed facing the east. One man 
holds the legs so that the animal can not struggle; the person who is 
acting as cook cuts through the skin just below the sternum and pushes 
into the chest of the helpless animal a nuw stalk, wiivik, about a foot 

" T llaiTQo haiTT/cnnnn hai binuhul utyai hiba utyai ninngidat utyai batandag. 
This is probably only n fragment of what lie chants. It is all I have obtained 
as yet. 

M Cf. the Sa-rvkub rang butii of the Malays. The World Coverer, Malay Magic, 
p. 1)4. 

1B The disease of the rice, not the sickness caused by the new rice ns described 
by •Tenks. The llontok Igorot, Ethnological Survey Publications. Manila. (11)05) 
1, 107. 

** Koliaban ino hai bitcl , hai duian , hai hiba go hai balangdan; mu adim ko¬ 
liaban hai tnanok utyai babui utyai page. Ixtdiubunmo hai manyidut , hai manong- 
dong, utyai mondayapat. 
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long. This he thrusts into the animal’s lungs, the while it squeals 
piteously. Generally it takes some time to kill the j>oor nuimiil, ns the 
stick is usually too blunt to puncture the walls of the heart or other large 
blood vessel, and the animal dies from hamiorrhage into the lungs. (See 
PI. VI, fig. 2.) While the pig is being killed the old men pray most 
fervently. 

Burning the hair off the pig . Monlagim .—The hole in the pig’s breast 
is plugged with a piece of rttno and the animal is held in the fire, or laid 
in the fire until the hair and epidermis are charred. The body is then 
scraped. Needless to say, the animal is much bloated by the heat. (Sec 
PL VII, fig. 1.) 

The Lepanto Igorots go through the some procedure with the jugs 
and dogs that they kill. 

Dispatching the. spirit of the pig. Monhw-aa .—After the pig lias been 
scraped, a wreath is made of the stick of runo with which it was killed, 
two or three heads of rice, and a spray of hagaga grass. (See PI. VIL, 
fig. 2.) The }>ig is placed in the center of the mat, and decorated with 
the wreath. The feastern gather about, and, grave and silent, sit down 
while an old |>riest charges the pig’s soul as follows: 

Thou art. enwreathed, pig. Ijeoause thou art n young pig that wnst used at a 
harvest feast; (and) in order thnt ye all, rice, hagaga, death stick (wiwik, the 
stick used to kill the pig) and pig, may go in company. Rise ye all unto the 
Sky World. Arrive unto the quarters of Ainpflal, Bnlitinn, lhuimmu, Wigan, 
Bayuhibis, Dulayan, Iliimok, Dakwigan, Numhian, Bn lung, A ruga I ingun, Banga- 
nan, Tntoldaon, Dmbumabakn. 'Fell them, pig, that the men killed thee; that 
they sacrificed thee. Say thou, pig, "f was sacrificed at a harvest feast.” Tell 
the har/ol to increase the rice, to make the rice heavy, in order that the empty 

spuce in the granary may be filled witli plenty. Do not remain speechless. Do 

not tarry, sleeping, pig. 

Thou art en wreathed, pig, because thou art a young pig that wust used at 
a harvest feast; (and) in order that ye all, rice, hagaga, death stick and pig 
rnay go in company. Descend ye all unto the Lower World. Arrive unto the 

quarters of Bnhiwag, Tinukud, Dunuan, Kaliog, Lutwag, (■initn, Ihmmrnu. Tell 

them, pig, that the men killed thee, that they sacrificed thee. Say thou, pig: 
“1 wus sacrificed at a harvest feast.” Tell the bngol tu make the rice heavy 
in order that the empty space in the granary may be tilled with plenty. Do not 
remain speechless. Do not tarry, sleeping, pig. 

Thou art enwreathed, pig, because thou art a young pig that wnst used at 
a harvest feast; (and) in order that ye all, rice, hagaga, death stick, and pig, 
may go in company. Proceed ye unto (lie East. Arrive unto the quarters of 
Lukbuban, Binoiighong, Alingdayu, Munguhid, Balud, Tugadan, Maiigali, Punik- 
dapan, Pfiok, Nnlmlud, Dinumpituii, Binudbtid. Tell them, pig, that the men 
killed thee, etc. 

Thou art enwreathed, pig, because thou art a young pig that wast used at a 
harvest feast; (and) in order that ye all, riee, hagaga, death stick, and pig, 
may go in company. Proceed ye unto PaAdan (the West). Arrive unto the 
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(jiiiirtiTH of Kuhig.it, DinipAun, Dumugung, Niilipang, Aiuhatugiin. Tell them, 
pig, Mint the men killed tliee. etc." 1 

The rutting up of the pig .—'Die small boys, who lmvi* listened patiently 
during this rather lengthy prayer, now have their reward. While the 
greater part of the animal is eaten at Ihe granary by the fcastcrs and 

01 W'HgAhun daka Imlmi te kiiiliiin daka, te inipuiiga daka page, ta moiikakuyug' 
knvnn page, hagugii, wiwik. ya hnliui. Tumulakdung-kayo kahunian. DutJiangyo 
liudok nun Ampflal. In Halitinn, hi llumaniu, hi Wigan, hi Bnyuhihis, hi Dulnynn, 
hi 11uinok, hi Dnkwigim, hi Nunihian, hi Bulling, hi Aingiilirigan, hi Hnriganan, 
hi Intohliion, hi 1'iiilniiiini-hiikn. Tinhaguduka Imlmi dimatayiimla he’a; nuiigi- 
padiiunda Imlmi ke lie’ll. Jliiuiapitka lmhui ‘Iiiipaduytt-ak hi knlating.’ Komali 
din Imgol ta gumikud di page, ta humaiigale page, ta ihigup natdangun di hi- 
mmipknl. Adiku riiahdiimnn. 1/gikalKi iiiaginnginhik lmhui. 

Wnguhnii daka lmhui te kiiilum daka, te impiirigadnkii page ta ntonkakuyug- 
kuvo page, liagaga, wiwik vu lmhui. Monudnud kayo ud Dalnm. Dulnungyo 
Lhihiwag. hi Tinukiid, hi Duiuiian, hi Lutnak, hi huiliog, hi Miiiitu, hi lluinaiuii. 
Jiiiliugaduka haluii dimatayiuida lie’ll, iiiiiigipuduimda, lmhui, ke he’a. ltumajiitka, 
lmhui ‘Impnduyii ak hi kolnting.’ Komali din Imgol ta guinikud di puge. ta 
Immarignle page ta ihigup di nutdii ligan di hinuinpkal. Adikft mahduman. l.'gi- 
knho magi iiagin Ink. lmhui. 

Wagahan daka lmhui ta kinlum daka, te iiiiparigudiikii page, ta nionkakiiyug 
kayo page, hngaga, wi wik ya habui. Moiiuhaal ud I.ngod. Dutnangyo Imklmlmn, 
hi Binoiiglioiig, Alingdayu, Mongahid, lialiid, Tugadan, MuiTgali, Panikdiipan, 
IVmk, Naha I ud, Diuumpitnn, Binudhiid. I mhagaduka lmhui, di niat.ayandn ke 
lie’ll, etc. 

Wagahaii daka lmhui te kinlum daka, te impaiigndaka page, ta moiikukuyiig- 
kayo page, hagagu, wi-wik ya habui. Moiiuhaal ud Pit A dan. Dutnangyo Kahigat, 
hi DiiiipAiin, hi Diiinugung, hi Nalipang, hi Aiiilmliigtin. lmhugadaka hahui 
dimatayaiida ke lie’ll, etc. 

The following is the lirst section of the 

Wagalian dakn'n. lmhui tv kinlum daka tv 

()l>jeel-o(-lieiiiK-(leeorHleil witli-wreulh- thou pitf lieeuu.se youim pitf I holt hi-euuse 
iiiadc-ohAa«/(ioM-KUi>N. Mlck-wllli- 
whh-h-kUled.-imd rice he els 

im^am/adaka / mij/c In numkukugug-kago p ,u J f hngtuja 

object snerirtcetl llem (in) rice liiordir-Hnil iiKeiit-of-^oltor-lh-n-nniupniiy-ye, rice, hnpnfta- 

K im sw 

tvi-trik ga hahui. Tnmalakdang-kaga Kahunian. Dntnanggn 

Nllrk-wllh whleli killed, ' mul |»1 k- AgciilM-of-rlsIiig-yc (unto) Sky-world OtiJeclive-of-arrlVKl- 

your 

hinlnk nun Ampunl, Imlmgadaka^ Imlmi , dimntngnnda 

i|unrlerHiif AmpUHl, Hiilllliin, ele. (nsAlmvi*) ObJert-of-iellliiKthine, pig, hkciiIh-oI' klllinif- 

lliey 

Itv'n; nnrltjipoilnamin hahui kv hv'a hnmapitka hahui “ Impadugn-ak 

lliee. iiKeiilK-ot-sAerlrteiiuc-lliey, pin of lliee: AKculM-ot-siiyinx. thou, pig. " Wns oblecl-of- 

snerlnce- 

hi ko/aling" Komali din hagtd ta gumikud di page, 

Hi the luirvctd frasl" Aficid-of-telliug the spirits ilml iigents of increasing the rice, 

hr hununapdi di pagv ta dtigup 

Ilml AKcuts-of-liicremilMK-iulrnciilouKly the rice, in order’Hint objecl-of-bring brought (to) 

natdavTgan di hinuinpkal I >hka mahduman. t'gikaho 

plueo-for-rlpe-gratii ‘ (of the granary) tliepleiitv. In. mii-tlnm in .u..,. . Ho-ieit-tliou-either 

magi naginlnk, Im hu i . 

(rmphatle) be-alocpy, pig. 
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harvester, some of it is distributed to be carried home or cooked at will. 
Each of the priests gets a good piece. A most striking feature is the 
lack of variation in the process of cutting up and distributing the pig. 
The feet are first cut off. The children eagerly contend for these, and 
only the presence of the elders prevents them from coining to blows. 
Then the skin and fascia over the belly are cut off, the belly is opened 
and the entrails are taken out. The gall bladder is inspected for an 
omen. If it is full and dark—an it nearly always is, for the pig has not 
eaten for some eighteen to twenty hours—all is well. 02 The chest of 
the pig then is opened and the blood poured out. Some of the clotted 
blood is often snatched and eaten by the feasters, for they have fasted 
since night of the previous day. Tho triangular fascia under the lower 
jaw is cut off, the head severed from the body, and the body cut into 
sufficiently small pieces to go into pots. 

The following is the apportionment, of the parts of the pig: The head 
goes to the owner, for when the flesh has been eaten, the skull will be 
hung up outside the granary; the feet, pancreas, genitals, bladder, and 
a portion of the liver, to supply the children not already supplied with 
some part of the animal ; the tail 83 to a child or to a man or woman 
who may desire it; the skin and fascia of the belly, the skin and the 
fascia under the lower jaw, the heart, and the lungs, to the cook, as pay 
for his services; the intestines, a highly prized portion, go to the youths 
who carry the rice to the granary; the remainder is divided among the 
harvesters and feasters. 

I have never seen this allotment varied except in one case. In that 
instance, the cook, in cutting off the abdominal fascia, which rightfully 
fell to his lot, cut off some short ribs with it. The bystanders protested 
that the cook was taking more than his just portion and that he was, in 
fact, a pig himself. 

Continence and the fast during harvest time. While it usually takes 
only one or two days for a family, with tho aid of relatives, neighbors, 
and the people who come down from the higher villages, to cut their rice, 
it is generally five weeks or more from the time the first family begins 
harvesting until the last one in the village has finished. During this 

“After the examination, the gull bladder is twisted on a stick, and fixed under 
the floor of the granary. ]f by any chance it were empty and dark, it would bo 
neccsHary to kill another pig. 

“The tip of the tail, if it be white, is worn by a girl or woman in the hair 
as an ornament; and by a man at the end of the strings by which the neck 
ornaments are tied on. See the tips «o worn by the dancers in the picture of tho 
blanket dance. Plate VT, fig. 1. 
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time, continence ifl the rule for the following classes: Persons of im¬ 
portance, those who have a goodly number of rice fields; persons who take 
part in the harvest feasts, monbaki; and those who stack the rice in the 
granaries, called mangikapia** The reason given for this practice is that 
the bagol do not, at this season, approve of earthly pleasures and joys, 
and punish those who indulge in them not only by not increasing, but by 
actually decreasing their lice supply. I am informed that continence is 
strictly adhered to; and 1 believe that it is so, knowing, as 1 do, the 
implicit faith of the people in the tenets of their religion. And, besides 
I his implicit faith, there is the consideration that the members of the 
three classes mentioned ure middle-aged or elderly persons.” 5 

During harvest time no Ifugao may eat of the carabao, ox, 08 deer, 
grasshopper, goat, fish, or snails. It is not forbidden to eat the flesh 
of the pig, chicken, or duck. Vegetables, except camolos, may not be 
eaten. 

This renouncing present pleasures or advantages with the intention of 
gaining greater advantages of another kind is an old story in religions 
the world over. Self-denial is pleasing to the divinities; too much 
prosperity arouses the jealousy of the gods. Who are these mere men 
that they should have so much happiness? Let them pay for it! 

It is very interesting to find in another Igorot tribe, living under 
very different- conditions, an observance of celibacy and fast, from re¬ 
markably similar motives. The igorols of Suyoe, in the Subprovince 
of Ijepnnto, live almost entirely upon the proceeds of their mining, the 
climate of their village not permitting the cultivation of rice. 1 am 
informed 07 that when a Suyoe man strikes, or knows that ho is about 

•‘This office is iilwuys performed by elderly men. 

■ The Eskimo have n similar practice during the whaling season. Says Elie 
Reel us: "During the hunting season, the Aleutians often turned their wives out 
of doors, forbidding them to cross the threshold of the great kachim .” * ' * 

Primitive Polk, p. 5H. 

“Master whale is also a stickler for morality and virtue; he avoids latitudes 
frequented by base and dissolute tribes; does not approve of the whalers who 
have the honor of attacking him compromising themselves with women during 
the whaling season; he would even punish them hy some terrible chastisement 
if their wives were unfaithful to the conjugal vow during their absence; he 
would c-nuse them to perish by a cruel death if their sisters failed in chastity 
before marriage.” 1 bid, p. 65. 

•Mil Maynoyau village the ox is regarded as unclean, and the use of its flesh 
as food is interdicted altogether hy custom. For this information I am indebted 
to Lieuteiiunt-Ciovernor .FelT D. (lallniiin. 

iT T am Indebted for this information to Major r. E. Nathorst, Philippines 
Constabulary, and to Mr. Henry "Reeder. 
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to strike, a vein of gold-bearing rock, lie quits work, goes home, and 
otters to his gods a feast lasting two or three days. From the time tha 4 , 
he returns to work until the vein or pocket is exhausted, he drinks n > 
rice wine, and eats no flesh nor vegetables. He also remains continent. 
The reason he gives for this practice is that, otherwise, the spirits 
would get angry, and would cause the gold-bearing rock to diminish 
rapidly, and soon to fail altogether. Note the parallelism of the customs 
and the motives thereof, although tlie Suyoc man is working his “find” 
of ore, and the Kiangan man is cutting his rice crop. 




ILLUSTRATIONS. 


Plate T. 

Fig. 1. Two granaries. General view of the feast. 

2. Invocation of the ancestral spirits. Note the position of the hands above 
the forehead. This is characteristic. 

Plate 11. 

Fig. 1. The drum. Note runo decorated with feathers, betel nuts, etc. 

2. A recess between ceremonies. 

Plate Til. 

Fin. 1. Ceremonial drinking of rice wine. This picture is a pose, and dues not 
begin to indicate the fervor of the feasters during the ceremony. 

2. Summoning the tayaban with bamboo shakers or palipal. (Monligid.) 

Plate IV. 

Fro. 1. Man in attitude of slinking palipal. Note the shelf for seed rice to the 
left. 

2. Summoning the punk. 

Plate V. 

Fig. 1. House of the pili, a spirit thut guards the granary against thieves. 

Note ofTering of betel nuts ami chicken flesh on the short stick of runo. 
2. The procession during the summoning of the Raknynnan. 

Plate VT. 

Fig. 1. The blanket dance. 

2. Ceremonial killing of the pig. The children l»cgiii to be in evidence. 

Plate VIT. 

Fio. 1. Singeing the hair and epidermis. Note the runo plug in the pig’s breast. 
2. Dispatching the spirit of the pig. A pose. Note the ceremonial wreath. 
Tn this case runo blades were used instead of hayaya. 

Plate VIII. 


Kiangan rice fields. 
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FILIPINO EARS: III. NEGRITO. 


By Kobert Bennett Bkan. 

(From the Anatomical Laboratory , Philippine Medical School , Manila , P. /.) 


The* Negritos of the Philippines have been studied at close range by 
Moyer, Montano, Reed, and others, and from a distance by many anthro¬ 
pologists, including Virchow and Blumcntritt. Dean C. Worcester, Secre¬ 
tary of the Interior, lias visited Negritos wherever they exist in the 
Archipelago, and it is through his generosity in placing at my disposal 
the photograph ft of his inimitable collection and of the Bureau of 
Science, from which materials are drawn for this and subsequent studies 
of the non-Chrislinn tribes, that 1 am enabled to produce this publica¬ 
tion. 

This is the lirst of a series dealing with the ears and other physical 
characteristics of the Philippine Islanders of the interior, and follows 
studies previously completed of the ears of Manila pedestrians and riders, 
Bilibid prisoners, morgue subjects, and the men and women of Tartar, 
Rizal Province, Luzon. 

The Negritos are the first of the non-(liristian tribes selected for 
study, (1) because they are relatively few in number and, undoubtedly, 
are gradually disappearing, since they lose their purity when they come 
into contact with surrounding peoples; (2), because very few studies of 
Negritos have been made dealing with the physical characteristics of the 
living; (T), because no previous study boa been made of their cars; and 
finally (1), because a large number of representative photographs of 
Negritos from many parts of the Islands could Iks obtained. 1 

1 The* photographs have lieen derived from several Bournes, and have been taken 
at. various times hv different men. therefore some difficulty has been experienced 
in reproducing them uniformly. The photographs of the Negritos of Bataan or 
Mariveles Mountain, of isubflu and Painpanga Provinces, and some of those of 
Palawan Island and elsewhere, were taken by Dean C-. Worcester. The Negritos 
of Zaml tales were photographed by William A. Keed and others; those of (.'ugayan 
by Charles Martin, of the Bureau of Science; the Tinitian ami others (Bataks) 
in the ffdnnd of Palawan by Lieutenant E. Y. Miller while he was governor of 
Palawan Province; anil the photographs of the Negritos of the Island of Punuy, 
Provinces of Antique and Crtpiz, and Audios ('amarines, Luzon, were taken by 
Doctor M. L. Miller, chief of the division of ethnology. Bureau of Science. These 
are groups from wliieh photographs are presented, with the addition of a few 
others. 
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It is to be noted that Negritos still remain in the Philippines, from 
Palawan in the south to the extreme northern end of Luzon. Not only 
is the distribution of the Negritos general throughout the Islands, but 
the types selected show a similar general distribution, although slight 
local resemblances exist. The Negritos of a single locality have evidently 
inbred, yet the possibility of intermixture with the surrounding popula¬ 
tions can in no instance be disregarded. 

The literature dealing with the Negritos is not available. The monu¬ 
mental work of Meyer has not been accessible, and the only available 
publications dealing with physical measurements have been limited in 
the number of individuals measured. The work of Heed 2 represents 
fairly well the Zambales Negritos in a series of photographs which is 
a most complete portrayal of a single group, but the physical character¬ 
istics are otherwise not treated fully. "Phis is the first attempt ever 
made, in the manner of this study, to analyze the types of a group of 
individuals from photographs, and although 1 present the results with 
some trepidation, yet I believe my previous studies of the ear and the 
use of descriptions rather than measurements, enable me to characterize 
the types with a fair degree of accuracy. 

DKSCHII'TION AND CLASSIFICATION (1F TYPKS. 

Before beginning the study of the Negrito ears, it may be well to 
describe the typical Primitive and Iberian ears and physiognomy, because 
they represent fundamental Negrito types. 

Primitive ears are characterized essentially by the inrolled helix with 
inversion of the concha. This gives the appearance of a hollow bowl 
with the rim prominent at the upper part of the helix and at the lobule, 
and depression of the bowl’s rim nt the ventral and dorsal parts of the 
ear. A shelf is thus formed both above and below, the internal part of 
the superior border of tin? helix forming the superior surface of the 
upper shelf, and the external part of the lobule the superior surface of 
the lower shelf. The concha is short in its vertical, and wide in its 
horizon!nl, diameter, although this is not invariably true. 

Iberian ears are marked essentially by the eversion of the concha and 
the consequent turning hack of the helix, particularly in its lower half. 
This results in an old-TCnglish small-letter /-shape of the helix rim as 
viewed from behind. The lobule is pendant or turned backward toward 
Hie bend, and frequently is absent as in type B, or square as in type (\ 
in contrast with the lobule of the Primitive, which is turned forward 
and upward, this point alone often being sufficient. to distinguish either 
of the two types of ears. 

* Negritos of Ztunhulns, Ethnuloyicul .v. /'.< . ns, Manila (1004), 2, 

pt. 1. 
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The Primitive ear is usually round, the Iberian, long. The physiog¬ 
nomy of the Primitive, in general, is broad and flat. The forehead is 
small and prominent, the brow ridges insignificant. The nose is broad, 
flat, and depressed at the bridge, which is often totally lacking. The 
nostrils open somewhat forward rather than downward. The mouth i 9 
not wide, but the lips are thick, and the chin is small and receding. 

The physiognomy of the Iberian is in every characteristic almost the 
reverse of the Primitive. The face is long, narrow, and projecting, 
with considerable facial prognathism, with an acute angle formed by 
lines joining the glabella with the external auditory meatus. The fore¬ 
head is square and the brow ridges small. The nose is narrow, high, 
and long. The nostrils |x>int downward, and do not flare. The mouth 
is not large, and the lips are thin. The chin is pointed, but often pro¬ 
jects slightly instead of receding. The chin and forehead of the Iberian 
and Primitive are not so unlike as are the other features, the great differ¬ 
ences between the two faces being in the middle parts, where width and 
flatness in the Primitive and narrowness and projection in the Iberian 
are the distinctive characteristics. 

A NT 11 KOl'OliOO ICA L TYTKS I LLUBTllA'TKD MY I'llOTlHSU \ I’ll.S OF I0AKS. 

Platk \. 

The two fundamental ear types. Primitive and Iberian, that charac¬ 
terize the Filipinos wherever T have examined them, apparently form 
basic types of Negrito ears. These two types of ears on both 7imn and 
woman may be seen in Plate 1. Figures 1 and 8 represent a character¬ 
istic Negrito woman of the Primitive type from Mount Mari voles, 
Bataan Province. But for the bushy head of hair, this photograph 
would well represent a Primitive Filipino such as may he seen in almost 
any part of the Islands. The ear can not be seen well but enough of 
it is shown to reveal the Primitive characteristics. 'The shelf lobule is 
seen on the right ear, and the rounded contour, with overturned helix 
on the left. Other Primitive traits may be seen, such as the broad, 
flat nose with depressed ridge, flaring nostrils, and apertures that open 
forward instead of downward; the vertical, or humhr, forehead that is 
particularly small in its transverse dimension; the thick, projecting 
lips; and the small, receding chin. 

The two men of figures X and (i are not so typical of the Primitive 
as is the woman, but they approach the form more closely than any 
other mule Negritos portrayed. The Negrito men in general are not 
of the Primitive type, hut the majority of the women are of this type, 
a statement that will become evident as the study progresses. 

The woman of Zambales in figures 3 and 4 is said to be Negrito, and 
if that be true the pure Negrito is a Modified Iberian. The ear has a 
combination of Primitive and Negrito characteristics. The inrolled, 
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overturned helix is Primitive, and the slightly everted concha below and 
pendant lobulu suggest the Iberian. The none is straight, not very wide 
and flat, and the other features of the physiognomy resemble the Iberian 
as much as the Primitive. However, this woman is not so good a repre¬ 
sentative of the Iberian Negrito as the man of Zambales portrayed in 
figure 8, who is almost a typical Iberian. The ear is long with pendant 
lobule, everted concha, and spiral helix. The nose is long and straight, 
and the other features resemble the Iberian. The hair is curly, rather 
than kinky, and I venture to state that this is a European-Negrito cross. 

Thu man of figure 7, also seen in figures 1 and 2, Plate II, is called 
by title in Mr. Worcester’s catalogue “an excellent type,” yet this man 
has Iberian cal's and physiognomy. It is true that they are not perfect 
Iberian, hut the ear has an everted concha, slightly spiral helix, and 
somewhat dependent lobule. The nose is straight and somewhat pointed. 
Other features resemble the Iberian. 

Plate II. 

The remainder of the Negritos represented in Plate II are also of 
the Iberian type. Figures 3 and 4 are photographs from the negatives 
used by Keane on pages 220 and 222 of The World’s Peoples to represent 
a Negrito of the Philippines. The ear can not bo seen well but presents 
the everted concha and pendant lobule characteristic of the Iberian, and 
the sharp, straight nose, and other characteristic features also denote the 
Iberian. Keane also gives a picture of “Ardi, one of the last of the 
Kclangs," the aborigines of Java, whose ear is Iberian in type, not unlike 
that of the Negrito in Plate 1, noted by Mr. Worcester as “a full-blood.” 
The physiognomy of Ardi, who is called by Keane “the most ape-like 
of men,” is that of a degenerated Iberian. 

Figures 5 and fi are rather good photographs of Pngatolan, a Negrito 
chief of Isabelu, who “lias had three albino children, two of whom are 
living and to one of whom he had given Christian baptism. He states 
that Cod has been very good to give him white children, and that he 
proposes to send them to school." This Negrito is decidedly Iberian. 
The long, straight, pointed nose, the pointed chin, and the square fore-, 
head are all evidence's of the Iberian. Unfortunately the ears do not 
show well, although the lolmle and lower helix and concha resemble the 
Iberian. The albino children may he expressions of Mendelian heredity 
from h previous European-Negrito cross. 

Figures 7 and 8 represent a Negrito said to he of pure type (Weed, 
Plate XII), but again the Iberian is evident. However, the ear is not 
of unmixed type and the Iberian nails are not very well marked, 
although tlu* concha is everted, ami ’ 1 'bn 1 


■’■are. 
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Plate ill. 

This plate exhibits Negrito women of the Primitive or Modified Prim¬ 
itive types from Ambos Camarincs, Mount Mariveles, and Palawan 
Island. It is needless to point out the Primitive characteristics, but 
the broad, flat nose with depressed bridge and nostrils that open more 
forward than downward, and (he shelf-1 ike lobule of the ear may be seen 
on each individual. 

It may bo of interest and significance that the Negrito women show it 
in all the photographs arc almost entirely of the Primitive type, whereas 
the men are Iberian. If Pearson’s law be true, that males inherit more 
from the father’s side and females from the mother's, then the men 
who have impregnated the Negrito women were of the Iberian type and 
the impregnated women were of the Primitive. 

Plate IV. 

The Negritos portrayed in Plate IV are variable blcmjp of the 
Iberian and Primitive. Figures 1 and 2 represent a purer Iberian ear 
than the others. The concha is everted, the lobule attached directly to 
the check at its lower margin, and there ir a slight outward twist of 
the upper part of the helix. The other features are blended, although 
the nose is slightly aquiline. Figures 3 and 4 represent a less pure 
Iberian ear than figures 1 and 2. 'Hie ear lias a Primitive bend or 
knee at the junction of the lower and middle thirds, and the lobule tends 
to form a shelf, but does not quite perfect the tendency. The nose is 
large and straight and the* other features are neither perfect Iberian 
nor perfect Primitive. The Negrito of figures 5 and G is less Iberian 
and more Primitive than the one of figures 3 and 4. The ear is very 
slightly Iberian in the eversion of the concha and slightly spiral helix, 
whereas the Primitive characteristics are marked in the rounded contour, 
outward, overturned, upper helix, and shelf-like lobule. The other fea¬ 
tures arc blended Iberian and Primitive. 

The Negrito of figures 7 and H is very slightly Iberian, although the 
nose is somewhat straight and the nostrils open downward. The car is 
blended, with Primitive elm meters predominating. 

Plate V. 

Plate V” presents variable, female blends. However, eaeh partakes 
largely of the Primitive type, and in none is the Iberian very well marked. 
Figures 1 and 2 show almost pure Primitive ears, although the nose is 
not Primitive. Figures 7 and 8 show forms simulating Iberian, but the 
Primitive ear is still apparent. The forms of figures 3, 4, 5, and (5 
are blonds of varying nature more or less intermediate between those of 
figures 1 and 2, and 7 and 8. The women again present Primitive, and 
the men Iberian, ehnracteristics in the blends as in the purer types. 
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Plate VI. 

.However, Iberian characteristics may appear in hybrid, female Ne¬ 
gritos. Evidence of this is furnished in Plate VI, figures 1 and 2, 
which represents an old Negrito inestiza. The left ear is almost typical 
Iberian, with everted concha, pendant lobule, and spiral helix, wherea3 
the right ear is somewhat more Primitive in character, with a slightly 
shelf-like lobule and overturned superior helix, although the latter may 
be due to pressure, from the overhanging hair. The nose is straight and 
neither very wide nor fiat, and the skin appears light in color. 

In figures 3 and 4, Iberian characteristics of the ear also appear, 
although less marked than in figures 1 and 2, hut the other Iberian 
characters, although present to some extent, are not so well seen. 

Figures 5, 6, 7, and 8 are placed alongside each other to illustrate 
two old Negritos with Modified Primitive characteristics. 

Plate Vll. 

# 

Other ear types, besides the Primitive and Iberian and their blends, 
appear among the Negritos. The Alpine car of the same nature as that 
observed on inuny Filipinos other than Negritos may be seen in Plate 
VII. Figures 1 and 2 represent a so-called pure Negrito of Ambos 
t-amarines. The ear is Alpine, having a shelf-like lower helix inserted 
diagonally downward into the cheek. The ear does not form a double 
shelf above mid below by the turning in of the helix at its upper and 
lower parts, but there is a slight turning at both ends which indicates 
Primitive characters. There is also a slight spiral twist to I he helix, 
ail eversion of the concha, and the insertion of the lower helix or lobule 
which suggests the Iberian. Therefore this car must be considered as 
an intermediate form of the Primitive and Iberian, retaining qualities 
of both, yet different from either, forming a kind of mosaic, which is 
a true ear-type. 

The physiognomic, characteristics of Ibis man are also intermediate 
between the Iberian and Primitive. The nose is neither broad and 
flat nor long and straight, the forehead is both square and bo tube; the 
lips are not full, nor is the chin markedly receding. Figure 5 represents 
another Negrito man from Ambos ('amarines; here the ears are also 
Alpine, although slightly more like the Primitive than in the other 
Negrito from the. same place. 

Tho Negrito Hum of figure G is also a ('amarines native with Alpine 
ears, in which the Iberian qualities somewhat overshadow the Primitive. 

The other features of the two men are those of the Alpine type, either 
a blend of Iberian and Primitive or a mosaic of the two. The four 
remaining figures (3, 4, 7, and 8) of Plate VI1 prohahlv represent 
crosses between the Negritos and neighboring Malays, and they portray 
men of the Alpine type. Tho character of tho par** nnd physiognomy 
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of tiie man in figures 3 and 4 is nearer the Iberian than the Primitive, 
and the same features of the man in figures 7 and 8 are nearer the 
Primitive than the Iberian. , 

Plate VIII. 

Plate VIII illustrates variable forms resembling the Alpine, although 
none are perfectly true types, but rather a group of atypical, Alpine 
ears resembling both Primitive and Tberian, some more like one type 
and some more like the other. Figures 1 and 2 represent a Mariveles 
Negrito man more Iberian than Primitive; figures 3 and 4 represent a 
Negrito man from the Island of Burucay, a part of the Province of 
Capiz, off the northwestern point of the Island of l’anay, who is more 
Primitive than Iberian. The man in figures X and 6 is a Negrito from 
Casablanca, Cagayan Province, northern Luzon, who is probably also 
more Primitive than Iberian. Figure 7 is almost an Iberian, and figure 
8 is almost a Primitive; the one, a man from the Tslnnd of Burucay, 
“with considerable Visayan blood,” and the other, the “chief of the 
Mariveles tribe, who is a typical Negrito, and, like many of the men 
of his tribe, has quite an abundant growth of hair oil the face.” 

The many forms of blended ears intermediate between the Iberian 
and Primitive belong to the Australoid type wherever the ear form is 
not that of the Alpine. The Negrito-Australoid is not unlike the Fili- 
pino-Australoid from different parts of the Islands, and the character¬ 
istic, large, straight nose may be seen on practically all the photographs 
of this type. It is well marked in all the figures of Plate VII1. 

Plate IX. 

The Australoid nose may be seen clearly in figures 1, 2, 3, and 4, 
Plate IX, and somewhat modified in figures 5, 6. 7, and 8 of the same 
plate. The ears are all modified Primitive, and may be called Aus¬ 
traloid cars. 

Plate X. 

The ears previously described in this study have been similar to those 
of other Filipino populations throughout the Archipelago and no distinc¬ 
tive Negrito ear has been demonstrated. However, there is a type of 
ear that is presented as the true Negrito ear, although it may prove to 
be only a variant of one of the forms previously described, or it may 
be Australoid. It is seen distinctly in figures 1, 2, 3, and 4 of Plate X 
(and in figs. 3 and 4 of PI. IV), in combination with the Australoid 
nose. It is seen in modified form in figures 5, f>, 7, and 8, where the 
nose is also somewhat modified. The characteristic of this ear is the 
ofTset in the helix at the point where the lobule begins. This is in 
the form of an indentation on both the ventral and the dorsal surface of 
the helix, and gives a shelf similar to that of the Alpine ear, although 
the lobule does not pass immediately to the cheek, but projects downward 
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iiml forward in a rigid, rounded point. This car form is simulated by 
many that have Primitive characteristics, us may be seen in Plate A 
where; the three Negritos fqpm Pampanga have this ear type. The 
Australoid nose is especially plain in the mail in the center of Plate A. 

Plate XI. 

The true Negrito ear is seen in modified form in all the figures of 
Plate XI where the nose is not typically Australoid, but also modified. 
Observations of living Negritos, with physical measurements, may be 
necessary to determine the relation of this ear to the physical type. At 
present it appears to he one of the most frequent forms and apparently 
the true ear-type, it may be regarded as a blended type derived from 
the Primitive and Iberian which has been differentiated from both in 
the processes of fusion. 

Plate XU. 

Plate XII is presented to illustrate the results of combinations of 
types that have intermingled, and thus enables us to understand the 
processes by which amalgamation progresses. Figure 1 is an Iberian 
Filipino with perfect, Iberian, type A of ears, probably a Spanish- 
Filipino mestizo. If such a man should impregnate a Negrito woman of 
the Primitive type seen in figure 2, the result might he the production 
of two individuals similar to those in figures il and 4, where blending 
is evident. The further impregnation of Negrito women by such blended 
individuals might produce men similar to those portrayed in figures 5, 
(i, 7, and 8, in which the kinky hair and dark skin of the Negrito appear 
because they are dominant, and in which the Iberian and Primitive ears 
and physiognomy remain blended to some extent, although one may par¬ 
take more of the Primitive hjkI another of the Iberian. The union of 
individuals of the blended type might also reproduce according to Men¬ 
del’s law; the offspring would then be in the ratio of three Negrito 
Primitive** to one Filipino-Iberian, provided the former is dominant. 

DISCUSSION. 

Three possibilities in the heredity of Iberian and Primitive characters 
are apparent from the study of the ears and physiognomy of the Negritos: 
First, there is blending with the production of a hybrid that has curly 
or wavy hair, ears that are part Iberian and part Primitive without the 
distinctive characters of either, and a nose that is straight, yet wide 
and not high; second, there is persistence of both Iberian and Primitive 
ears and physiognomy, each type accompanied by kinky hair; third, 
there; is a mosaic oar, the Alpine, some parts of which are Primitive and 
others Iberian, and which, slightly modified, occurs in connection with 
kinky hair and Iberian physiognomy. 

Tt remains to be determined exactly what fakes plnco in the heredity 
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of cross-bred races such as the Iberian and Negrito, or the Filipino 
and Negrito, but the indications are that there is blended heredity, 
mosaic heredity, and persistence of type which suggests Mendelian 
heredity. There exist among the Negritos forms of hair, nose and ear, 
as well as other features of the physiognomy, intermediate at almost 
every conceivable point between the widest extremes, and the general 
effect is that of disorderly blendings ns represented previously by a 
Bcheme for heredity of type. 

Several suggestions seem pertinent. The Negrito was originally of 
the Primitive type and contact with the Iberian has resulted in the 
production of various new forms, such as the Alpine and Australoid, 
with the retention of the two other types, Primitive and Iberian; or the 
Negrito was originally of the Australoid type and has been impregnated 
with the Primitive and Alpine through the Malay migrations, and the 
Iberian through the Spanish occupation of the Philippines, with the 
retention of these types and the formation of intermediates between 
them; or, the Negrito was originally Iberian and has become mixed 
with Primitive, Alpine, and Australoid forms through subsequent in¬ 
fusions from various sources; or, the Negrito was originally of a com¬ 
posite form embodying the Primitive, Australoid, and Iberian, from 
which these and other types have arisen; or, the true Negrito form has 
become lost through incessant intermingling, leaving only the small 
size, dark skin, and kinky hair; or, the Negrito represents a degenerated 
product with many possible forms tucked away under the kinky hair 
and dark skin; or, various combinations of all these suggestions may be 
the truth. 

Whatever may have been the conditions, there can be no doubt that 
the Negrito of the Philippines is not a pure race, but one composed of 
at least two forms, the Primitive and the Iberian, which are almost 
exact antitheses in the cardinal anthropomorphic qualities, and of the 
Australoid, which is a combination of the two forms. 

The most plausible hypothesis as to the composition of the Negritos 
is that they wore originally of the Primitive type, and subsequently 
became impregnated with the Iberian, because the women are largely of 
the Primitive type and the men of the Iberian. The Iberian impregna¬ 
tion must have come at a time previous to the Spanish possession of 
the Islands, or at least it was other than Spanish or even than Filipino 
or Chinese, or else there would be found Negrito types similar to the 
Adriatic, Cro-Magnon, and B. B. B., all of which are present in the 
living Spanish, Chinese, and Filipino population of the Philippines, 
unless it be that these types, which are greater in size than the Iberian, 
are incapable of impregnating the Negrito and fecundity is possible only 
with the Iberian. It is probable that the Iberian and Primitive united 
in the Negrito before their arrival in the Philippines, or at a verv 
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early period in the Philippines before the arrival of the first Malay. 
migration; therefore, their origin should be sought elsewhere, probably 
in Asia. 

Davenport's hypothesis, that straight hair is recessive and kinky or 
curly dominant, is corroborated by finding many straight-haired forms, 
such as the Iberian and Primitive, with kinky hair, although blending 
in hair-form is evident among the mixed Malay Negritos. This does 
not necessarily imply that straight hair would not be dominant and 
curly hair recessive under different conditions, as among the other 
peoples of the Philippines not Negritos, where the kinky hair of the 
Negrito has probably often appeared and, I believe, disappeared. Prob¬ 
ably the truth of the matter is that when two extremes of hair-form 
are crossed, such as the Malay and Negrito, the first results are blends, 
with afterwards a return, more or less pure, to the original forms; but 
in the end the kinky hair of the Negrito is retained when the cross takes 
place continually among the Negritos, and the straight hair when the 
crossing is continually among the Malays. In this manner extraneous 
types arc bred out. 

The photographs of the Mariveles Negritos were all placed upon a 
largo tabic before me, and when I scrutinized them carefully I realized 
that 1 was looking into the familiar faces of a people among whom I 
was bom and with whom I grew up. Practically every face recalled 
youthful associations, and every individual of the Mariveles group has 
its counterpart among American Negros. 

The photographs of the Negritos from other parts of the Philippines 
wore likewise disposed upon a large table, replacing the Mariveles Negri¬ 
tos; the fnmiliur faces of the homeland vanished, but in their places 
appeared the faces that one meets every day in Manila or in the prov¬ 
inces, familiar Filipino types. A few of them still resemble the American 
Nogro ; this is particularly true of the Negritos of Isabela Province. 

These casual observations must bo taken with reservations, because no 
data can be given to substantiate them; but I believe they indicate a 
close relationship between t.lie Negrito of the Philippines and the African 
Negro. 

ANTHROPOLOGICAL TYPES ILLUSTRATED HY FULL-LENGTH PHOTOGRAPHS. 

Plate XIII. 

Plates Xlll to XVII represent the lull figure of Negritos, and most 
striking differences may be seen in the length of the lower extremities 
of different individuals, and in different groups. The six Mariveles Ne¬ 
gritos in Plate XIII have relatively long lower extremities; one is a 
very tali Negrito, his stature being due to his great leg length. This 
man is as tall as the average European, judging from the photograph 
taken by the side of Dean G. Worcester, who writes, “this is the tallest 
Negrito man I have ever seen.” 
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The Mariveles Negritos arc mixed Iberian or Australoid in type with¬ 
out exception, all having the big, straight nose characteristic of the 
Australoid. 

Plate XIV. 

The Negritos of this plate decrease in the relative length of the lower 
extremity from left to right, and the type varies from Australoid to 
Primitive with the decrease of relative leg length. The two Negritos 
on the left, figures 1 and *<?, are Australoid or Modified Iberian, the two 
on the right are Primitive or Modified Primitive, and the two in the 
center are intermediate forms. The Negrito of figure I is from Mari- 
veles Mountains and flic Negrito of figure G from the neighboring Zhiii- 
bales Mountains, but in spite of the proximity of their abodes they are 
very unlike. The differences apparent here are the long legs, face, and 
nose of the Mariveles Negrito and the short legs, short, wide nose, and 
short, wide face of the /ambales Negrito. Those differences indicate 
Iberian affinities for the Mariveles Negrito, and Primitive for the Ne¬ 
grito of Zanibalos. The differences are apparent, not only in these two 
individuals, but also in the (wo groups from iho Provinces of Bataan 
and Zambales. Negritos from other parts of iho Islands resemble one 
or the other group, but are usually intermediate, and represent greater 
blending with the surrounding population. 

Plate XV, 

The Zambales Negrito of figure with short legs is here emit l asted 
with a Negrito of Cagayan Province in figure l with intermediate leg 
length and a Negrito of Isabela Province in figure II with long leg3. 
The Zambales Negrito is almost pure Primitive, 1 lie Isabela Negrito 
almost pure Iberian, and the Cagayan Negrito is intermediate in type, 
the result of Malay or Igorot mixture rather than Negrito. The small 
Negrito boy of figure with short legs may he contrasted with the old 
Negrito man of figure I with intermediate leg length. This hoy is from 
Cagayan, and when full-grown would probably have legs uf intermediate 
length. An illustration of three small Negrito hoys of Mariveles Moun¬ 
tain would have been presented showing long logs in youth, although 
relatively not so long as lliose of the adult Negritos of Mariveles. hut 
the photograph was not good enough for reproduction. One may infer 
from this that relatively short legs represent a youthful condition, hut 
the relative length of individual development is not enough to overcome 
that of conditions due to type, at least in this instance. In other words, 
phytogeny is of stronger or greater extent than ontogeny. 'There is a 
greater difference between the Mariveles Negritos ami the Negritos of 
Cagayan than between the men and the hoys of Mariveles or between 
the men and the boys of Cagayan. 

10177fi-5 
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Platk XVI. 

The Negritos shown on Plate XVf are all mixed with the surrounding 
peoples and partake of their character!sties. The leg length is in¬ 
termediate, although the central figure, a Negrito from Cagayan, has 
relatively shorter legs than the others. 

Plate XVII. 

The Zambales Negritos shown on Plate XVII are very much mixed 
in type, and the variable length of leg indicates the mixture as much as 
any other character. The men on the right of each figure have shorter 
legs I hull the others, and the man next to the one on the left in figure 
1 and the one next to the right in figure 2 have longer legs. Here, as 
elsewhere, the Primitive characteristics go with short legs and the 
Australoid with long legs. 

SUMMARY. 

The Marivelcs Negritos, who are apparently purer in type than any 
other group and who are largely of the Iberian and Australoid types, 
have relatively longer lower extremities than any oilier group of Negri¬ 
tos represented by photographs; the Zambales Negritos, who are largely 
mixed and of the Primitive type, have relatively shorter lower extremities 
than any other group; and the remaining groups, who are also much 
mixed and intermediate between the Iberian and the Primitive, have 
lower extremities of intermediate length. 

It; would appear from the photographs of the full figure that the purest 
Negritos are to he found in the Mari veins Mountains, and these Negritos 
are of the Australoid type, which is probably a combination of Iberian 
and Primitive that has almost reached the stage of complete amalgama¬ 
tion. The Iberian characteristics are mom or less pure in some indi¬ 
viduals, I lie Primitive are likewise more or less pure in some, but the 
greater part represent a complete hlcml of the Iberian and Primitive 
that conforms to the typo previously designated by me as Australoid, 
which is found among the Igorots and all the littoral Filipinos so far 
examined. 

CONCLUSIONS. 

Any conclusion reached after a study of the photographs presented 
must he tentative and subject to revision. However, it does appear 
that there are many inseparable factors in the composition of the in¬ 
dividual, such as the ear form, nose and face form, length of the extrem¬ 
ities, llint constitute! a charm ler-< unifilr.r which exists as an entity and 
in inheritance nuiv act ns a unit character. 

A character-complex is that group of characters, such as the broad 
head, broad nose, broad face, and characteristic ear that, combined with 
small stature, constitute the Primitive species, which character-complex 
usually hangs together in heredity, hut mav break up to form new 
character-corn] ilexes. 
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There is blending of one character-complex with another, hut this 
blending probably docs not take place at mice upon crossing two ex¬ 
tremely different character-complexes such as the Iberian and Negrito, 
but results in the reappearance of one or the other character-coniplex 
in pure form as shown in figure S, Plate T, where the true Iberian is 
obscured bv having kinky hair and dark skin. 

From this follows the second conclusion, which is (hat the kinky 
hair is dominant to the straight hair when the cross takes place among 
the Negritos, therefore a character-complex may he obscured by the kinky 
hair, so that an otherwise pure Iberian may appear to be a Negrito 
because of the character of the latter characteristic. 

The Negritos of Mariveles Mountain appear to he the purest Negritos 
in the Philippine Islands, judging from the photographs. All other 
groups of Negritos are more like the surrounding population. Therefore, 
the Negritos of Mariveles should represent the fundamental Negrito 
type, and, as they are largely Australoid, the fundamental type of the 
Negritos should he Australoid. However, the Australoid is composed 
of the Primitive and Iberian types which have fused in a disluirmonic 
manner, forming a mosaic. Modified Primitive ami Modifil'd Iberian 
Negritos are also found in the Mariveles group. The women are more 
Primitive than the men, who are more Iberian and Australoid than the 
women. The Primitive and Iberian characteristics of the Mariveles Ne¬ 
gritos are of such a nature that they should he considered as remnants 
of the fusion which must have progressed for many centuries or even 
thousands of years to have produced so homogeneous a blend. 

May it he presumed that the Primitive and Iberian types conjoined 
in prehistoric times at some place in eastern Asia or near by, and 
by fusion produced the Negrito? From this union innumerable offshoots 
have sprung in southern Asia, in the islands bordering that region, 
and also in Africa. 'The Primitive type remains pure in parts of the 
Fast, and the Iberian in Mu rope. If this hypothesis he. untrue, the 
reverse of it should he considered : The. Negrito forms the basic stock 
of all humanity, and the Iberian of Mu rope on the one side and tile 
Primitive of the Orient on the other are derivatives. If neither hypo¬ 
thesis he icor/cab/c . then the Negrito of Mariveles has Primitive and 
Iberian eharaelerislies ingrafted from without. Whatever may he the 
cause of ilie condition, there are three types found among the Negritos: 
the Australoid, the Primitive, and the Iberian; and these three types are 
found also among all the other peoples of the Philippines wherever L 
have examined them. Thu Primitive and the Australoid types, and 
doubtless the Iberian, are found in all the islands of the Pacific where 
search has been made and careful analysis of the people has followed. ’ 

The more profound the study of mankind, the more profound becomes 
the impression that the Primitive and Iberian are two fundamental types. 




ILLUSTRATIONS. 


Plate A. Thue Negrito Kails. 

Fig. 1. Negrito man of PanipangA Province, showing pointed teeth. (Photo¬ 
graph hy Worcester.) 

2. Negrito man of Pampangii Province. (Photograph by Worcester.) 

3. Negrito woman of Piimpanga Province, showing pointed tooth. (Photo¬ 

graph by Worcester.) 

Plate I. Modified Primitive and Iijkhian Neukitun. 

Flos. 1 and 2. Front, and side views of head of full-grown Negrito woman of 
Hainan Province. Primitive. (Photograph by Worcester.) 

3 and -4. Front and side views of head of Negrito woman of pure blood, of 
Zamlmles Province. Modified Therian. (Photograph by Worcester.) 
fl. Pure Negrito of Itngay. Audios ('amarines Province. Lives near town 
and works for Filipinos. Primitive. (Photograph by Worcester.) 
fi. Head of full-grown Negrito man of Itataan Province. This man is a 
full-blood ami is an excellent type. Modified Iberian. (Photograph 
by Worcester.) 

7. Head of Negrito man of Zamhnlc* Provinee. Modified Primitive. 

(Photograph hy Worcester.) 

8. Side view of u Negrito man of mixed blood, of Zaiiibales Province, lie 

evidently lias had the hack of his head shaved but tbe bail' lias begun 
to grow again. Iberian. (Photograph by Diamond.) 

Plate 11. Modified Pherian Negritos. 

Figs. 1 and 2. Front and side views of full grown Negrito man of Itataan Prov¬ 
ince. (Pilotogra pli by Worcester. See Plate J. tig. II.) 

3 and 4. Front, and side views of Negrito mail of Zaiiibales Provinee. 

5 and fl. Front and side views of bead of Pngntolnn, a celebrated chief 
among the Negritos of Tsabclu Province. (Photograph by Worcester.) 

7 and H. Front and side views of bead of an old Negrito of Zaiiibales 
Province. 

Plate 111. Phimiti\k Nkukitos. 

Fig. 1. Negrito woman at Kaguy, A in bos i'amarines Province. ( Photograph by 
Miller.) 

2. Negrito woman near Itntolinlnni, Audios ('amarines Province. (Photo 
graph by Miller.) 

3 and I. Front and side views of bead of Negrito woman near lbitobalaiii, 
Ambus ('amarines Province. (Photograph by Miller.) 

'The deseriptions used in these illustrations are taken from Mr. Worcester’s 
catalogue. 
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Km. 5. Siflo view of head of typical Negrito woman, Bataan Province. (Photo¬ 
graph hy Worcester.) 

(I. Negrito woman near Batohalani, A mhos t’a marine?* Province. (Photo¬ 
graph hy Miller.) 

7. Bat-ak woman (type 8), Palawan Inland. Profile view. (Photograph by 
Wo reenter.) 

H. Profile view of young married Negrito woman of Bataan Province who 
in hii tiering from a scaly <1 incline of the nkin common among the wild 
tribes of the Philippinen. (Photograph hy Worccnter.) 

Plate IV. Variable Blends ok Primitive and Iberian Negritos. 

Figs. I and 2. Captain Fernando del Hareo. Negrito man near Batohalani, 
Ambon ('amarine* Province. Modified Iberian. (Photograph by Miller.) 
:j and 4. Side and /rout views of chief of the Marivelea tribe of Bataan 
Province, who in u typical Negrito, ami like many of the men of his 
tribe, ban quite an abundant growth of hair on tlm face. Blend. Aus¬ 
traloid? (Photograph hy Worcester.) 

5 and 6. Front, and profile views of young Negrito man, linlaan Province. 
Blend. (Photograph by Worcester.) 

7 and H. Front and side views of Negrito man, Capi/ Province, Panny, 
of nearly or quite full blood. Modified Primitive. (Photograph hy 
Miller.) 

Plate V. Vahiaiilk Blkndn ok Jhkkian anii Primitive Negritos. 

Flfl. 1. Profile view of Negrito woman of Zauihales Province. Modified Primitive. 

2. Side view of young unmarried Negrito girl of Bataan Province. Modified 

Primitive. ( Photograph by Worcenter.) 

3. Side view of Negrito girl of Zamlmles Province. Blend. (Photograph hy 

Diumoiid.) 

4. Side view of middle-aged Negrito woman of Bataan Province. Blend. 

(Photograph hy Worcester.) 

5 mid fi. Front and side views of Negrito woman, Cagayan Province. Blend. 
(Photograph hy Martin.) 

7. Old Negrito woman of Zamlmles Province. (Photograph hy Miller.) 

H. Side view of Negrito woman of Painpanga Province. Modified Iberian. 
( Photogra pli hy Worcester.) 

Plate VJ. Modified ]iikhian anii Primitive Nkuriton. 

Flow. 1 and 2. Front and side views of old Negrito woman of Cagayan Province. 
Modified Iberian. ( Photograph hy Marlin.) 

3 and 4. Front and side views of Negrito man near Batohalani, Ambus 
Cumarines Province. Modified Iberian. (Photograph hy Miller:) 
f> ami fi. Front and side views of a very old Negrito woman of Bataan 
Province. Primitive. (Photograph hy Worcester.) 

7 and 8. Front ami side views of an old Negrito man of Zambalcs Prov¬ 
ince. Primitive. 


Plate VII. Negrito Alim.ne Kars and Tykes. 

Figs. 1 ami 2. Front and side views of pun* Negrito of Kaguy, Ambus ('amarines 
Province. I.ivcs near town and works for Filipinos. (Photograph hv 
Miller.) 

3 and 4. Dumagat man of Kalaw.-it. K.-ihiwat Maml. Probably a cm*-* 
between Negrito and Malay. i !*!■■ ■ph ! ' ,:i ’ ■ 
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Fig. 5. Negrito man at Batobaluni, Ambos C&marinca Province. (Photograph by 
Miller.) 

6. Negrito man at Kugay, Ambos ('amarines Province. (Photograph by 

Miller.) 

7 and 8. Front and side views of young Hatuk man (Type 1) of Tinabng, 
Palawan Island. Note the typical hair-cut. (Photograph by Worces¬ 
ter.) 

Plate VITT. Vartaiile Alpine Nkghitom. 

Flaw. 1 and 2. Front and side views of old Negrito man of Bataan Province. 
(Photograph by Worcester.) 

3 and 4. Front and side views of Negrito man of nearly or quite full blood, 
of Capiz Province, Pa nay. (Photograph by Miller.) 

5 and .6. Front and side views of Negrito man of Cagayan Province. 
(Photograph by Martin.) 

7. Side view of Negrito man of Capiz Province, Panay, with considerable 

Visavan blood. (Photograph by Miller.) 

8. Side view of chief of Marivcles tribe, Bataan Province. See Plate IV, 

figs. 3 ami 4. (Photograph by Worcester.) 

Plate IX. Australoid Negritos. 

Figs. 1 and 2. Side nnd front, views of Negrito man of Cnpiz Province, of nearly 
or quite full blood. (Photograph by Miller.) 

3 and 4. Side view of chief of Mariveles tribe, of Bntuun Province. See 
Plate IV, figs. 3 and 4. (Photograph by Worcester.) 

5 nnd fi. Front and side view of full-blood Negrito woman of Zambales 
Province. (Photograph by Diamond.) 

7 and 8. Front and side views of young Bntuk woman (type 8) of Tina- 
bog, Palawan Island. Note the head ornaments and the method of 
carrying cigar thrust in the head dress. (Photograph by Worcester.) 

Plate X. Tri e Negrito Ears. Australoid? 

Figs. 1 and 2. A Negrito man of ('a gay an Province. This man had the curly 
hair of his race, but. managed through frequent combings to straighten 
it out to its present condition. Tie also used some special kinds of 
native oils to attain this purpose. Note the expression given to the 
countenance by the unusual condition of the hair. (Photograph by 
Martin.) 

3 and 4. Front and side views of Negrito boy of Cagayan Province. ( Photo¬ 
graph by Martin.) 

5 and 0. Front and profile views of full blood Negrito mail of Zambales 
Province showing beard on chin. 

7 and 8. Front ami s;de views of Negrito man of Zambales Province. 

Plate XI. Moim- iei» Tiiue Negrito Farm. 

Figs. 1 and 2. Front and side views of Negrito man of Zambales Province, of 
pure blood. (Photograph by Diamond.) 

3 and 4. Front and side views of Negrito man of mixed blood of Zambales 
Province. (Photograph by Diamond.) 

5 and t». Front and side views of Negrito man of Zambales Province 
showing hair on chin. This man has lost an eye. (Photograph by 

Diamond.) 

7. Front view of bead of Negrito man of Zambales Province. 

8. Side view of head of Negrito man of Zambales Province. 
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I’LATK XII. COMIIINATIO.XH OF TVPKH. 

Fin. 1. A bright, native school toucher of Santo Domingo de Uasco, Butanes 
Island*. Not u Negrito. Typical Iberian ears. (Photograph by 
Martin.) 

‘2. Negrito woman of mixed type, Zambales Province. Primitive. 

3 and 4. Man of Mount fsurog, A mhos ('a marines Province. Show* his Ne¬ 
grito blood. (Photograph by Miller.) 

5 and (I. Front and side views of Negrito man of Zambales Province, of 
pure blood. 

7 and H. Front und side views of Negrito of Zainbiiles Province, known to 
his fellows ns the -Aptaiii-dcnernr’ of the mountain*. 

Pl.ATK XIII. Mauivfi.ks Nkohitom. 

Flo. I. Full length view of typical Negrito man of Bataan Province. (Photo¬ 
graph by Worcester.) 

*2. Negrito of Bataan Province, the tallest Negrito I have ever seen. It 
will he noted that his remarkable height is due to extraordinarily long 
leg*. (Photograph by Worcester.) 

.1. Full length view of typical Negrito man of Bataan Province. (Photo¬ 
graph by Worcester.) 

4. Chief of the Mnriveles tribe, Negrito of Bataan Province. Nee Plate IV, 

ligs. 3 and 4. (Photograph by Worcester.) 

■ r ». Typical Negrito mail of Bataan Province. (Photograph by Worcester.) 

I>. Full grown Negrito man of Bataan Province. Nee Plate I. ligs. 1 and 2. 
(Photograph hy Worcester.) 

Pi.atk XIV. Lon a and SiioutLkouki) Nkouiton. 

Fin. I. Negrito man in front of his hut near Balohalnui, Audios ( amarines Prov¬ 
ince. (Photograph by Miller.) 

2. A young Negrito of Bataan Province, at his prime with how and arrow. 

and hoar bristle ornaments on his legs. (Photograph by Worcester.) 

3 and -1. Batak mail (Type 3), bis wife (Type (5) and child, Tinilian, Pa¬ 
lawan Island. (Photograph by Worcester.) 

5. A Negrito of Zambales Province, of mixed blood. 

t». A Negrito of Zumbales Province, of full blood. Note relative size of tigs. 
. r > and II. 

Pi.atk XV. Lomi-anu Niiokt-Lkooki) Nkohitok. 

Flo. I. A Negrito, standing, of I'a guy ail Provinee. (Photograph hy Martin.) 

‘2. Typienl full-M ihmI Negrito mini, of Zamhales Province. (Photograph hy 
Diamond.) 

3. A Negrito mini of Isabela Province, at bis prime. (Photograph hy 

Worcester.) 

4. A Negrito suh ehief of Isulielii. Province. (Photograph hy Worcester.) 
f». A Negrito boy of t'ligayan Provinee. (Photograph hy Martin.) 

Pi.atk XVI. Xkckito* with Intkkmkdiatk LkoLkmiii. 

Flo. 1. Negrito mini near Batohalaui, Audios ( amarines Province. (Photograpli 
hy Miller.) 

2. A young Batak man (Type 2) of Tinnhng. Palawan Island, 
hy Won-ester.) 


( Photograph 
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Fiu. 3. Negrito man of Cagayan Province. See Plate X, figs. 1 and 2. (Photo¬ 
graph by Martin.) 

4. A young Batak man (Type 1), of Tinabog. Palawan Island. Note the 

typical tvii r ' cu t- (Photograph by Worcester.) 

5. A Negrito man neur Batobalani, Ambos ('amarines Province. (Photo 

graph by Miller.) 

Pi.ATE XVII. CuOUI'M OK Zamuallh Nkukitos. 

Flo. 1. A group of live Negrito men of Zumbulcs Province, of mixed blood; indeed, 
the man at the left seems to have no Negrito blood ut ull and the 
man ut the right has very little. (Photograph bv Diamond.) 

2. A group of Negrito men. of Ziimhales Province, mostly old and infirm 
types. Note rnttan tied around their legs below the knees as a mre 
for rheumatism. 
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THE BAGOBOS OF DAVAO GULF. 


By Fay CoorEB Cole. 

(From the Field Museum , Chivayo, and the Bureau of Science, Manila.) 


This article gives in brief some of the results of an extended investiga¬ 
tion now being carried on by the Field Museum of Natural History among 
the non-Christian tribes of Mindanao. The funds for this work are 
provided through the generosity of Mr. Robert F. Cummings, of Chicago. 
The detailed study of this people* will appear later under the title The 
Tribes of Davao Gulf. 

Mount. Apo, the highest peak in the Philippines, is situated a few 
kilometers from the Gulf of Davao in southern Mindanao. The non- 
Christian people known as Hugo bos live on its lower slopes, which in 
some places reach to the sea, from Daliao on the east to Digos on the 
west. On the eastern border of their territory they merge imperceptibly 
into the At as and Guiangas, while to the west the influence of the Hila- 
ans is strong both in material culture and in blood. 

In color the Bagohos are a light reddish-brown with a slight olive 
tinge which is more pronounced in the women than in the men. Their 
hair is brown-black and varies from slightly wavy to closely curled; face 
hairs are generally removed, yet some men have rather full beards. 

The average height of the men is about 158 centimeters and of the 
women 14? centimeters; the body is uniformly well chweloped, but never 
stocky. The forehead is high and full; the crown and back of the head 
102305 127 
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strongly arched; and the distance from the tragus to the vertex is some¬ 
what greater than in most Philippine tribes. 

The face is high and moderately broad, with cheek bones seldom prom¬ 
inent. The eves are dark or black-brown and are set far apart, while 
the eycslils are oblique. The root of the nose is low; the ridge broad and 
inclined to be concave, although straight noses are not uncommon. The 
lips are broad and protruding; the chin round and well formed. 

Both men and women pierce and stretch the lobes of the ears so as to 
admit, enormous ear-plugs. Those worn by the women are usually of 
wood, inlaid with silver or brass, and are connected by a bended band 
which passes under the chin. Wooden plugs arc also much used by the 
men, but the most highly prized ornaments are large ivory ear-plugs, 
made like enormous collar buttons. Both men and women file and blacken 
the teeth. 

The Bagobos are without doubt the most handsomely dressed wild 
people in the Philippines. The men coniine their long hair with head 
kerchiefs, the edges of which are decorated with beads and tassels. A 
close-fitting undershirt is often worn, and above this is an elaborately 
headed or embroidered coat which opens in front and seldom reaches 
as low as the waist. The hemp-cloth trousers scarcely reach the knee, and 
the bottom of each leg is decorated with a beaded or embroidered hand. 
'Two belts are worn, one to hold the trousers, the other to support the 
lighting or working knives which the man always carries. In lieu of 
pockets, each man has on his hack an elaborately headed hemp-cloth hag 
which is bordered with tassels, and bolls of native easting. Both men 
and women have many strands of heads encircling the neck and often 
falling free on the chest. Shell bracelets are also commonly worn. 

The dross of the woman is not less artistic than that of the man. Her 
jacket, is close lilting around the neck and reaches to the skirt, so that no 
portion of the upper part of the body is exposed. These jackets are 
embroidered over the shoulders and arms, and at the neck and waist: 
often they have complicated designs in shell disks or heads. The skirl 
is made like a sack with both ends open, and is held at the waist with a 
cloth or headed licit. Many strands of heads encircle the lurk, and often 
a broad head necklace is worn over one shoulder. A small carrying hag 
decorated with heads and hells is suspended from a shoulder. The women 
arc fond of loading their arms with ornaments of brass and shell, while 
anklets and leglets with rattles and hells attached arc commonly worn. 

According to the historians of the tribe Mount Apo was the first home 
of the race. 1 The tradition in part is as follows: 

When the world first begun to be there were one man and one woman and they 
lived nil Ahumt Apo near the plnce where the town of fihnlan now is. The 

I 

‘Other tales concerning the origin * »t’ thi- people arc current, hut the one here 
given is the most often heard and general I \ accepted. 
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name of the^nan was Toglai and of tlie woman Toglibon. Many fruits grew on 
the mountain and the forest was filled with game, so that it was easy for them 
to procure food. After a while they had many children, both boys and girls, who, 
when they grew up, married. 

One day Toglai and Toglibon told their oldest boy nnd girl that they should 
go far away across the ocean, for there was a good place for them. So the 
two departed and none of the Bugoboa saw them again until their descendants— 
the white people—came back to Davao. The other children remained with then- 
parents and were huppy and prosperous until Toglai and Toglibon died and went 
to the sky, where they became spirits. 

Shortly after their denth the country suffered a great drought. No rain fell 
for three years; the rivers became dry, and the plants shriveled and died, so that 
there was no food in the land. The people said: "Manama 3 is angry and is 
punishing us, for he has taken away our plants and water: surely we must go to a 
new’ place where there is food or we shall die/' Two started on the wny toward 
the sunset, carrying with them stones from the Cibolan Biver, nnd in a few 
days reached a good land where there were water und plants, nnd pigs nnd deer 
abounded in great fields of grass. There they settled and in time many children 
were horn to them. Sihce then they have been called Magindanau because of 
the stones which they carried with them when they left Cibolan. 

Two others went to the southward and when they found a good lund they 
stopped and made their home. On their journey they carried small basket* 
called bira an, nnd because of this their children are known as Bira an . 3 A pair 
who went to the northward carried smull dolls and thus obtained the name Eto.* 

The tradition accounts for the naming of six other tribes known to 
the Bagobos, and then coining to themselves it continues: 

One pair only remained at Cibolan. They wished very much to go away. but 
were so wouk from hunger nnd thirst that they eouhl not walk far. One day the 
mnn crawled out into the fields once more to see if he could find some one thing 
alive, and when lie reached there he saw a single stalk of tubbo -sugar cane 
growing lustily. He out a piece from the side nnd water began to run out until 
there was enough for the couple to drink. Because of this they on lied the place 
Bngobo and the people have since borne that nnme. 

From the time of the dispersion of the people until about, three 
generations ago the story tellers have little lo add. At that time, we 
leant, the Bagobos had become numerous. Taopan r * of ('ibolan ruled 
over all their land. Under his leadership they made frequent forays 
into neighboring districts and returned with many slaves and rich loot. 
The rfain 0 was noted ns a brave warrior, but in addition to this he was 
a wise and just ruler, greatly beloved by all his people. When he died 
more than one thousand of his subjects attended the funeral, which lasted 

■A name often applied to the greatest of all spirits, Eugpainolak Manobo. 

“ Mure commonly pronounced Bila-un. 

* The name applied to the Ciuinngas and Atns living north and west of Daliao. 

B P. Juan Doyle, S. «!., gives the following genealogy for the Hngobo dolus: 
Salingolop, Ihito, Bona. Bnainn, Lumhnv, Manga, Maliadi, Tnopnn, Pnnguilan, 
Munip. 

"The Moro name for chief or ruler. The Bagobo name U htyiomodn , but the 
Moro term is in general use. 
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ten days. On the last day the house was decked, inside ai*i out, with 
red and yellow tiowers; many valuable giftB were placed beside the corpse 
and the place was then abandoned. 

He was succeeded by his son l’angilun, whose administration, like that 
of his father, was firm and just. Upon his death he bequeathed the 
leadership of a united people to his son Manib. The new data did not 
prove to he a great warrior and his decisions in matters of dispute were 
not always just, so that bad blood arose between the people of Oibolan 
and Tallin. He was unable to quell the disturbances, and finally open 
warfare broke out, petty chiefs of other districts throwing off his control 
and ruling as data *. This was the condition which confronted his son 
Tongkaling when he found himself ruler of Cibolan. 

The claims of leadership over all the Bogobos had never been relin¬ 
quished, hut the act mil power of the data outside his own district 
amounted to little. Tongkaling soon established his right to the name 
of a great warrior, and his people so prospered under his rule that upon 
the advent of the Americans he was much the most powerful among the 
several chiefs. Under the administration of Governor Bolton, Tongkaling 
was officially recognized as the head of the Bagohos, and with this added 
prestige, he has finally succeeded in gaining recognition from all the 
chiefs, except those about Santa Uruz, but his actual control over them 
is still very slight, lie has been a consistent friend of the Americans, 
hut lias jealously guarded his people against outside influences, so that 
they are much less affected than those of other districts. For this 
reason this paper deals principally with Uiholan, but where radical 
differences occur in other districts they will he noted. 

According to the long-established custom •when a new ruler was to 
assume control, Tongkaling gave a great celebration and summoned the 
people from near and far. Oil the appointed day more than seven hun¬ 
dred guests had arrived and for six days they feasted, drank, danced, and 
made merry. On the seventh day the majority of the guests accompanied 
the data to a great tree in the forest and there witnessed or took part in 
a human sacrifice. 

For this occasion the data had provided a decrepit old Bila-an slave 
for whom ht i had paid three at/ontfs. 1 The man was fastened with his 
lank to the tree, his hands tied high above his head. When all was 
ready one of (lie* chief warriors addressed the spirits, asking them to 
witness that, the people followed the old custom, and to let the reign of 
the* new data he one of continued prosperity without defeat in battle*. 
The prayer finished, the data placed his spear just in front of, and 
below the right armpit, and plunged if with full strength into the body 
of the slave. As soon as lie had withdrawn his weapon the warriors cut 

Moppi'i- pm^s wortli about 10 pi* so* curb. One pe*so is espial to f>0 coats 
I'nitocl iStuli‘8 cuiToney. 
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the body in two, across the chest, with their fighting knives, and then 
having loosened the parts from the tree threw them into a shallow grave 
which had been dug near by. The people returned to the village and 
continued the merrymaking during the night, after which they returned 
to their homes and Tongkaling was fully established as ruler. 

The people have long been accustomed to obey some powerful headmAn 
and, to a certain extent, they become the servants of the new chief; but 
certain laws handed down by their ancestors are so well established by 
custom that no one thinks of changing them. 

The datu is supreme judge in all cases, but he may, if lie desires, call 
in the older men to help him decide the difficult ones. The levying of 
a fine is the common method of punishment. Should the culprit be 
unwilling or unable to pay, lie is placed in servitude until such time ns 
the debt is considered canceled. Should he refuse to serve, he is killed 
without further ado. The datu appoints a mail for this purpose and 
he usually gets his victim by stealth, either by waylaying him in the 
road or by driving a spear through him as he sleeps on the floor of his 
house. When a tine is levied the datu retains a portion as pay for his 
services; if the more drastic punishment follows it serves to emphasize 

his power and is more valuable to him than the payment. Theft is 

punished with a fine; murder by death, if the victim is from the same 
or a friendly town, and the murder unprovoked. Tncest " must he 
punished by the death of both parties, otherwise the spirits will cause 
the sea to rise and cover the land. The crime is uncommon, yet 
Tongkaling claims to have exacted the death penalty in two cases. In 
the first, he had the two offenders hound and fbrown info the sea: in 
flu 1 second the culprits were fastened to a tree, in the same manner 
ns already described, and two warriors cut the bodies in two with their 
fighting knives, while all the people stood by and witnessed the punish¬ 
ment. If a w r ife is unfaithful, her husband may kill both of the guilty 
parties without fear of punishment, provided that he leaves the spear 

or knife with which he kills the pair in the body of one of them. A 

weapon so left is a sign that the killing was because of the fault- and the 
avenger ran not he held accountable either to the datu or the relatives 
of the dead man. However, if he withdraws his weapon from the body, 
the brothers or relatives of the deceased have a right mid duty to avenge 
the death. Cases are known where: the husband accepted payment for 
his wife’s affections, hut it was considered a sign of weakness or cowar¬ 
dice, and the man lost caste. 

Slavery is a’recognized institution, and the need of slaves is one of 
the chief incentives for hostile raids against neighboring tribes. A good 

■ Intercourse between brother and sister. mother and son. fntlier and daughter, 
between first cousins, between mother in-law nnd son-in-law, and father-in-law 
and daughter in law comes under this head. 
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slave, male or female, is valued at about live agony If a slave woman 
bears children to her master she is usually freed at once, or if not then, 
she is certain to be at his death. Her children are free and legitimate 
heirs. It is considered u serious crime for a man to have illicit relations 
with another man's slave and a heavy fine will be levied on the offender. 
Should children be bom from such a union they are treated as slaves. 

Polygamy is common, kinship and the lack of funds forming the only 
restrictions to the number and choice of wives a man may have. 

Certain prohibitions exist as to the wearing of the clothing which 
distinguishes successful warriors and priestesses, but punishment in these 
cases is meted out by the spirits and not by the dalu . 

Cibolan is not a compact village, but consists of many small dwellings 
scattered along the mountain sides close to the clearings in which the 
people raise rice, corn, cainutes? and hemp. These houses are generally 
of one room with the Hour raised high above the ground. The sides are 
of flattened bamboo, in which small, rectangular openings or peep holes 
are cut. The sides of the roof rise to a steep peak which, at the top, 
overhangs the ends. Entrance to the house is gained by a ladder or 
notched |k>I e. Stones, sunk in a bed of tushes, form the stove which 
stands near the door. A raised plat form, about one and one-half meters 
wide, at the far end of the room serves as a bed for part of the family. 

In lime of danger, or during festivals, the people assemble at the 
house of the data. This is an immense structure, built on the same 
general plan as the smaller houses, hut capable of holding about two 
hundred people. Elevated, box-like enclosures are constructed along the 
sides of the room where the datu and some of his daughters or wives 
keep their belongings, and in which they sleep. The elevated platform 
at the end of the room is occupied at night by the fighting men, while 
the balance of the household—men, women, children, and dogs—use the 
Hour. Along the walls are fastened spears, shields, looms, musical 
instruments, and what not, and in the center of the room hang six large 
ngungs which furnish music for the dancers. Near to these are two tall 
bamboo poles, decorated with stripped leave*. These and numerous other 
devices and receptacles in other parts of the room arc for the spirits who 
control the lives and happiness of the people. 

To describe in detail the numerous spirits known to the Bagohos, or 
the ceremonies made to secure their good will, would exceed the limits 
of this paper, but a few must he mentioned in order to give a clearer 
insight, into the lives of the people. Eugpamolnk Monobo 10 is the chief 
of all spirits. Jt. was he who created the world. Xo ceremony should 
be made without calling on him and offering him some white food or 
object of value. 


# Sweet potatoes. 
111 ANn cAllcd Mil 
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The term diivata is applied to a powerful class of spirits who live near 
to and serve the great spirit. Toglai.and Toglibon have already been 
mentioned as the first man and woman. Since their death they have 
assumed important places in the spirit world. All marriages and births 
are caused by them, and they also keep close watch over the lives of men. 
The tigyama are a class of spirits, one of whom watches over each family. 
When children of two families marry their tigyama merge into one, who 
assumes guardianship of the pair. Tnrogomi owns all articles of food 
and is guardian of the fields and crops. A shrine is built for hiru in the 
center of the field, and after the rice is gathered a great ceremony is 
made to thank him for the successful harvest. The huso arc’low, mean 
spirits wbo cat dead people and have some power to injure the living. 
They are sometimes identified with the spirits of the dead. All these 
and many more are addressed bv the priestesses or “doctors.” 

The “doctor' is known as mabafian and is generally a woman past 
middle life—a woman of inlluence and a skilled weaver—who has been 
warned by the spirits to become mabalian. It may be that a friendly 
spirit has imparted a new remedy to her, and to this knowledge she adds 
all that the older priestesses can teach her of the art of heal mg the Hick, 
of the duties of a midwife, and the manner of conducting ceremonies and 
offerings for the higher beings. 

The weavers of hemp cloth arc under the special patronage of the 
spirit. Baipandi, who taught the women the intricate method of overtying 
the warp so that portions of the thread do not receive the dve. She 
also taught the designs which are woven into the fabrics, and the art 
of embroidery and head work. Particular spirits arc also the patrons of 
tlie iron and brass workers. 

Two very powerful spirits are still to he mentioned. These are Man- 
daningan and his wife Dnrago. They are the guardians of the warriors 
and can he addressed only by the magani. The name magani is a term 
applied to a man when he has killed two or more persons. He is then 
entitled to wear a peculiar, chocolatc-colom! head covering with while 
patterns in it. After his score has reached six he is permitted to wear 
a hlood-red suit and carry a hag of the same color. His dress does not 
change ns the number of his victims increases, but his inlluence grows 
with each life put to his credit:. A man who kills an unfaithful wife 
and her admirer may count the two on his score; he may also count those 
of his townspeople whom he has killed in fair fight, but unprovoked 
murder will he punished by death. He may go to an unfriendly town 
and kill without fear of censure from his own people, and the fact that 
he generally attacks from ambush or at night does not detract from 
the honor due him for the deed. The magani is one of the chiefs in a 
war party; he is also chosen to inflict the death penalty when it iH 
decreed, and it is usually men of this (lass who assist in the human 
sacrifices. 
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Each year when I lip constellation ba la tile 11 appears in the sky a human 
sacrifice should he Jiehl in honor of the two patron spirits of the mayani.' 12 
This should he done regardless of good or bad times, but any person who 
has been troubled, by evil spirits during the year, or any family in which 
a death has occurred, may have a part in the sacrifice by making a small 
payment to the data who is furnishing the victim. 

On the appointed day people gather from near and far to witness the 
ceremony. The slave is tied, ns before described, and the datu directs 
the spear so that it will enter the body just below the right anil. All 
jiersons who have purchased a part in the sacrifice may take hold of the 
spear and at a given signal it is thrust through the body of the victim, 
the mayani who is willing to pay the highest price for the honor then 
cuts the body in two with his fighting knife, after which it is buried. 

At the sacrifice which took place at Talutu in December, 1907, parts 
of the body were presented to certain guests and were carried away. 
However, this does not seem to In* the general custom. No part of tho 
corpse is eaten or tasted at this time, but warriors sometimes eat. portions 
of the livers of brave* enemies, thinking thus to gain in valor. 

A short time after this offering a great ceremony known as yinem is 
held. 13 During its progress two festooned poles are raised by the mayani. 
who afterwards gather around them and one by one confess to the spirits, 
Mandanmgan and Darago, all their warlike deeds; the number of lives 
they have taken; the slaves captured; and in short all that entitles them 
to lie known as mayani. 

Offerings are provided for other spirits in another part of the house, 
but the ceremony is made cliielly to secure the good will of the war deities. 

Ollier ceremonies are held in honor of the patron spirit of the black¬ 
smiths, of the brass workers, and of the weavers. When a field is to be 
cleared, the first rice planted, and at the time of reaping, tho spirits are 
consulted and offerings are made to them. After all the grain is safely 
stored a. thanksgiving feast, rivaling the yinrm in importance, is held. 

Severe sickness is cured by appealing to unseen beings, and those evilly 
disposed are freipienllv appeased by the erection of a small shrine, on 
which olferings are placed. Daily actions are often determined by 
omens imparled by the birds, and at the critical periods of life the 
superior beings are always consulted. 

When a birth is expected, the husband summons a mahalian, who at. 
once begins to ad in i n mlor certain medicines calculated to cause an easy 
delivery. She spreads out a mat in the center of the floor and on this 

11 A «(iimtellutiou which appear* about the middle of December. 

Si mu* of 1 lie people insist that the sacrifice is partly in honor of Hulnkat, 
the spirit who loves Idond. 

Datu Anisijj of Taliun informed tbe writer that the sacrifice should occur 
dmiu«; the lirst day of the tjinrm, just 1 .* f-■ •.■ llie ft l.ioin.l pules are raised in 
1 lit* bouse. 
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places many valuable articles of wearing apparel, weapons, and agony*. 
These she offers {o the spirits, beseeching them to permit an easy birth, 
and to give good health to the mother and child. The articles ottered at 
this time may be used by their former owners, but as they now belong 
to the spirits they can not be dis|>osod of unless others of equal value are 
substituted. 

The mabalian cuts the umbilical cord and assists in the removal of the 
afterbirth, which she places in a Imnihoo tube, covers with ashes and 
then hangs to the side of the house, where it remains until it falls of its 
own accord. The child must he placed at once on a soft piece of bark 
for “its bones are soft and our hands are hard and will injure it,” and 
water is poured over it. The mabalian must then rub a mixture of clay 
and medicine on its eyes, and on the eyes of all who witnessed the birth, 
otherwise they would become blind. For her services she receives from 
five to twenty pesos, according to the wealth of the family and the sex 
of the child. Twins are accepted without question, hut triplets are 
killed at once bv filling their mouths with ashes. “If this is not done the 
parents will die, for they are like animals." 

Marriage among the Hagohos takes place much later than is common 
among most Philippine tribes, the couple oflen being eighteen or twenty 
years of age. As a rule the parents of the hoy select the girl and 
negotiate the match, tioing to the house of the girl they casually broach 
the subject, and if her parents are favorable a certain day is set to discuss 
the details. 'This meeting is attended by the friends and relatives of 
both families, and two headmen or rial us must also he present to rep¬ 
resent. the contracting parties, 'flic price the girl should bring varies 
according to the wealth of the interested parties and the accomplishments 
of the bride. Whatever the sum paid, the father of the girl must make 
a return present-equal to one-half the value of the marriage gift "so that 
lie does not sell his daughter like a slave." 

Usually marriage does not take place until a year or more after this 
settlement, and during the interval the hoy must serve his father-in-law 
to he. When the time for the final ceremony arrives the relatives and 
friends assemble ami for two m* three days iliey least and make merry. 
A mahaliati■ spreads a mat mi the llnor, places on it many valuable 
articles and then oilers all to the spirits, in order I hat they may he 
pleased to give the couple a long and prosperous life together. Finally, 
she puls a dish of rice on the mat and after offering it to llu* spirits sin- 
places it. between the hov and girl as they sit on tin* floor. The girl 
takes a handful of the rice and feeds it to the hoy. who in turn feeds her, 
and the ceremony is complete. The couple may then go to their new 
home, but for several years the girl's family will exact a certain amount 
of service from the groom. 

When a. person is critically ill. he is removed from his own hmi-e In 
another in order that hi* may he under the care of the good spirit.- 
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raiding there. Should it become evident that he will die he is taken 
bark to his own place, otherwise his family must reimburse the owner of 
the house in which tin? death occurs for bringing evil or unfriendly 
spirits into their dwelling. 

Unless the deceased has been a person of considerable importance the 
body is kept only until a collin can be hollowed out of a split log. He 
is then dressed in good clothes and placed in the coffin together with his 
weapons or other prized articles ; the top of the log is fitted over the lower 
half and he is buried beneath the house. From that time until a human 
sacrifice has been made the family is required to wear old clothes, to eat 
poor food, and to abstain from dancing and other pastimes. 

Jt, is possible to remove the taboo by making a special sacrifice, but 
more commonly all the families in which deaths have occurred will huy 
a pai L in the yearly offering, made after the appearance of the constellation 
balatilc. 
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Fig. 1. A Bugobo weaver with loom. 

*2. A Bagobo weaver overtying warp threads. 


Fig. 1. A group of Bagobo women. 
*2. Hngohns harvesting rice. 
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THE SKELETON IN THE FLYING LEMURS. GALEOPTERIDiC. 


By R. W. Khufeliit. 
{Washington, /). C.) 


lNTUODrCTlON. 

Osteological material for the present contribution has been furnished 
by Professor J. B. S tee re of Ann Arbor, Michigan, and by Mr. Pi chard 
C 1 . McGregor, of Ihe Bureau of Science, Manila, P. I. What this material 
consists of, together with letters and other notes accompanying it, will 
be set forth further on in the present introduction. 

A number of comparative anatomists have touched upon the morphology 
of probably several of the species of the flying lemurs, hut until the 
present time it appears that no fully illustrated and detailed aeeount of 
the osteology of these, remarkable animals has been published. 

Owen, 1 in giving the characters of the skeleton of the Insectivora, 
brief!)' refers to the skull and some few of the limb bones of (Haleopi/hecm, 
but in the ease of the skull, unfortunately, be does not make it sufficiently 
clear as to whether the description docs not likewise apply to Piero pn*. 
Thus he says: 

This [llmt is Mm* skull] in PtvrnpuH and (Inlcopithrcus manifest* the lisscn- 
ccphiilous affinity by the S(|iiainosul being pi*rfonitcd by a venous canal behind 
the root of the zygoma, by the suspension of the malar, in the zygoma, by the 
distinct petrotympanic, by Mie vertical occiput, small cranial cavity, and blended 
orbital and temporal fossa*. The orbit is partly defined behind by long and 
slender processes of tile frontal, which is perforated by n superciliary foramen. 
The parictuls usually coalesce at the sagittal suture, but rarely develop a crest. 

The paragraph continues in con fused and inaccurate generalities to 
the end and closes with the statement that ‘‘in tinleopithe.cm the eoronoid 
is small.'’ Little more, than this is added to his description of the 
skeleton, in fact only that 

In the Colugo (dtilropithecuv) the ulna terminates in a point at the lower 
1 Anatomy of Vertebrates (18<»lJ), 2, 387, 388. 
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fourth of the radiim;’ nil the five digit* of the hand, like those of the foot, have 
elnwn supported on deep compressed ungual phalanges.* 

Owen give* a figure of the skull of Cynoccphalus, seen upon superior 
view, which is quite different from any of the specimens at hand. It is 
far more massive, broader for its length, and appears to be inaccurate 
in other particulars, although there exists considerable individual variation 
in skulls of this animal, when series of them are compared . 4 

The skeleton is not touched upon by Mivart,* although he makes record of the 
interesting fart thnt “in ninny tortoises both the knee and the elbow are rather 
twined outwards, than the former forwards and the latter backwards, as is also 
the ease in the Flying Lemur ( Oalropithccus ) amongst beasts.” 

This anatomist placed Cynocrphalus in the order Tnscctivora, and 
the Ijemurida* among the Primates, a classification which now few would 
agree fo, in so far as the latter are concerned. 

hive years prior to this Huxley * 1 presents a much fuller account of 
the structure of the species here being considered and practically agrees 
with Mivart in the matter of their el assi float ion. 

Hi* sees "no reason for dissenting from Professor Peters view that (Inlcopithrcus 
belongs neither to the Primates, nor to the Cheiroptera, hut that it is an aberrant 
In'seetivoro.” In fact, as lie suys oil the previous page of the. same work, it is 
"the most aberrant form of the Insertii orn .” 

When studying the skeleton of any animal among the Vertebrate, it 
is always interesting, and even important, to know something of that 
animal's habits, and no anatomist, appreciated this fact better than Huxley. 

We are not surprised then to find, in the work just, filed, references to the 
"arboreal and frugivorous habit” of Vgnnv*:phaltts. and to its "very long and 
slender limbs.” Also that, these limbs "are connected with one another, with the 
sides of the neck nnd body, ami with the tail, by a great- fold of the integument, 
which is called pa to gin m ; mid. unlike the weh of the Pat’s wing, is hairy mi 
both sides, and extends between the digits of the pe*. By the help of this great 
parachute-)iku expansion, the HaUopithrcns is enabled to make Hunting leaps, 

‘'Authors do not agree with respect to the character of the articulation of 
the ulna with the radius, some .-dating that the two bones are ankylosed, and 
other* that they are not. Huxley claimed that they arc. It is to be noted here 
that Owen and others employed the name tialrupithrcus colana for the flying 
lemur, and where quotations m- t . made, as in the above instance, from those 
nut hors, that name will be used. For fSntmpithrrux wIans we now write f’l/no- 
rr/thnlus rotans, and the latter will lie used in this paper, except in quotations. 
The Malayan genus is (iaUopirrns. See Miller, /'roc. Hiol, ,s’oc. Washington 
(lOOU), 19, 41; Thomas, Ann. it .1 tag. Xat. Hist. (1008), VIII, 1, 232-235. 

“O/#. c//., 303. 

*/>/). ci/.. 3H8. 

"Lessons in Elementary Anatomy (1877), 10. 

"The Anatomy of Verlebrated Animals (1872). 383. 
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from tree to tree, through great distances. When at rest, the (ialcopithcci 
suspend themselves by their fore- und hind-feet, the body and the head hanging 
downward; a position which is sometimes assumed by the Marmosets among the 
Primates." 

Selecting from this account only such pnrts ns refer to the skeleton, we note 
that Huxley observed that in Cynoccphtihus "the fore-limbs are slightly larger 
than the hind-limbs'’ and further that "the pollex and the hallux are short, and 
capable of considerable movement in adduction and abduction, but. they are not 
opposable; and their claws are like those of the other digits. 

“The occipital foramen is in the jmsterior face of the skull. The orbit is 
nearly, but not quite, encircled by lame. The lachrymal foramen is in tho orbit. 
The bony roof of the palate is wide and its posterior margin is thickened. There 
in a strong curved post-glenoid a 1 process of the squamosal, which unites with 
the mastoid, lament h the auditory meatus, and restricts the movement of the 
mandible to the vertical plane. A longitudinal section of the skull shows a large 
olfactory chamber projecting beyond that for the cerebral lobes, and two longi¬ 
tudinal ridges, upon the inner face of the latter, prove that tlu^c lobes must, 
huve possessed corresponding sulci. The tentorial plane is nearly vertical ami 
the floecular fossa* arc very deep.” All these points are characteristic and cor¬ 
rectly stated. "The ulna” he adds, “is very slender interiorly, where it becomes 
unchyloscd to the distal end of the radius, [?] which bears the carpus. Wheii 
the ilia are horizontal, the acctabubi look a little upward and backward as well 
as outward. The fibula is complete. As in the Slolhs ami mod Primates, the 
navicular ami cuboid readily rotate upon tin* astragalus and culnmcuiii so that 
the plant a pedis is habitually turned inward." 7 

In giving llic dental formula, Huxley also refers to the peculiar 
pectination of the lower, single-fanged. incisor teeth, hut these structures 
will be touched upon later on. 

Passing to the work of another writer who lias investigated the anatomy 
of the family Clnleopteridie wo Jlnd that Flower points out a number of 
the characters of the skeleton in these “aberrant Insectivores,” 8 now being 
examined. Briefly, he says: 

The characters of Ibe family are those of the suborder Ih'nnnpirrn. 1o which 
may be added that the orbit is nearly surrounded by bone, the. zygomatic arches 
arc well developed, the tympanies form bulhr nssc:i\ the ulna is distnlly united 
with the radius, the tibia and fibula are distinct, flic pubic symphysis is long. 

Then follow description** of other parts of structure of these animals. 
Flower, it is observed, agrees with Tluxley with respect to tho ankylosis of 
the hones of the forearm, but that is mie of the points that the present 
paper will settle. 

From another work* by flic same author we learn flint in Cinwcrphahts "each 
vertebra bears at its hinder end a pair of hypopophyrial tulHTcles; that the 
number of trunk vertebra* is -I (l’» thoracic ami <1 lumbar) : that the tail is 

7 The Anatomy of Vertebra ted Animals ( 1S<-), 38*2, 383. 

"Osteology of the Mammalia in Encyclopedia llrittiniiica. mb cd.. 15, 401. 

0 Osteology of the Mammalia, 30. 
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long; that the number of vertebra in the spinal column apparently varies for 
the species thus: 



Cer¬ 

vical. 

Thor¬ 

acic. 

Lum¬ 

bar. 

Sacral. 

Caudal. 

1ft 

14+ 

17 

17+ 

(». vnlmiH __ _ _ 

1 

7 

13 

1 A 

14 

14 

6 

6 

8 

A 

ft 

ft 

4 

4 

(i. philippincriMS __ 

i 


That the “cranium much resembles tlint of the Lemurina , having a considerable 
mid vaulted cerebral cavity, large orbits, nearly vertical occipital plunc y large 
olfactory fossie, a well-developed zygomatic arcli sending up a postorbital process 
to meet a corresponding one from the frontal so as either partially or completely 
to encircle the orbit behind, and tympanies ankylosed with the other cranial 
hones, dilated into a bulla, and produced externally into a tubular auditory 
meatus. The face is generally elongated, and narrow anteriorly, but in f/u/ro- 
pit firms it is broad and depressed." 10 Hint the coracoid of the scapula “is greatly 
developed ami bifurcated"; tluit “the radius and ulmi ure fused together (listally’’; 
“the symphysis of the pelvis, us already stated above, is long”; and, finally, tlmt 
“the lihulu and lihia are complete and remain distinct” throughout the life of 
the individual. 

About a your ngo, Mr. Ifichnrcl (\ Mcdregor, of the Bnmiu of Science, 
Manila, kindly forwarded to me for description two adult specimens of 
('linvre filial us, prolmlilv (\ philippinrnsis (Waterhouse). 

Mr. Mcfiregnr wrote as follows: 

We have on hand two skeletons of (inlropitfirms, both of which are. being 
scut to you by mail. These were collected near (Itiindulman, Bohol, where the 
species is fairly common. A considerable number are killed by the natives, but 
I did not leu ru tlmt tbr fur was used by them, Tn ('elm there were lad ween *20 
and .10 skins of this species for sale in ft store; they came from Bohol, of course, 
as the spiH’ios is unknown in Cebu. Tt is found also in Mindanao. Samar, and 
Basilau. 

This animal seems to be strictly arboreal and to feed exclusively on the leaves 
of trees. It is an animal difficult to see. us whenever it susj»ects danger it 
remains perfectly quiet and lings u branch. Tts colors nrc quite protective. 
When moving in a tree it is very cautious and seems to glide rather than to 
move like a squirrel or oilier small mammal; in fact, its movements impressed 
me as being very snake like. The native name is ■T'li-giiAii.” 

The color of the |s*lage. even of s|iocimcns from one locality, varies greatly, 
running from seal brown to light gray and from unspotted to thickly spotted 
with gray. 

Padre Klera, in Putina de Filipinas (1HH5), 1, 1(1, lists five species: (ittleu- 
pithrms rulmis tSliaw). ti. ntfits UeotT. & Cuv., (/. nirivyatiia tieotT. & Cuv., 
fi. munnonit iis Tcnini., mid ti. philippinrnsis Watcrli. as being found in tins 
Philippine*. but I doubt if so many species should l»e credited to these Islands. 

,n In the paragraph just quoted Flower intended to cover not only Cynorcphalus, 
hut likewise Tnpnia % Mttrroscrfiifrs, and Rhym-horyon. —It. W. S. 
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You mny make such use ns you wish of the specimens sent, and return them 
to the Bureau of Science at your convenience. 

During the summer of 1908 I communicated witli Professor J. 1J. 
Steere, of Ann Arbor, Michigan, whose work as u nuturalist in the Philip¬ 
pines many years ago is well known. In his courteous reply Professor 
Steere wrote me that he had collected the skeleton of a specimen of 
Oaleopithecvs (adult), which he had preserved in the rough ; he also had 
the young, consisting of two fret uses in spirits, lie later on donated the 
skeleton for my use, hut was unable to find the preserved specimens of 
the young which would have been very valuable additions to my material. 
'Hie letter he wrote me was interesting, but I have been unable to put 
iny hand on it for some time past, and so recently wrote him again for 
data, hut upon this occasion no reply has been received. In any event 
I remember Professor Steen? wrote me that he collected the skeleton 
about twenty years ago (1887-88?), hut upon which island he had for¬ 
gotten, and he had no other data, and there was no label on the specimen, 
so the sex of the individual is likewise unknown. It has been carefully 
cleaned by me for description in the present connection. Without doubt 
it was a larger form than, the ones from which Mr. McCirogor obtained 
his skeletons, and it leads me to believe that the Steere specimen belonged 
to a different species. Mr. McGregor in his letter, given above, duos not 
specifically diagnose the two specimens he sent, so that there is some doubt 
as to whether I really have the skeleton of a true ,f f». philippinensis” at 
hand, although the material admits of obtaining the characters of the 
skeleton at least in so far ns the genus is concerned. 

The McGregor specimens show numerous shot holes in the skulls, and 
these have given rise to considerable mutilation. This is not the case 
with the larger skeleton from Steere. It is possible that the examples 
from McGregor may not bo fully adult, a suspicion which is borne out 
by an examination of the long hones where the epiphysial sutures do not, 
as yet, seem to have entirely disappeared. Still there arc differences to 
bo observed; and. while the two McGregor specimens seem to he repre¬ 
sentatives of the same species, exhibiting only certain individual varia¬ 
tions in the skull upon comparison, the skull of the one from Steere, 
which is fully adult, although possessing the same general characters, 
has the superficial appearance of having belonged to some other species 
of the genus. 

The “hyoid eon apparatus” is missing in the case of all three oT these 
skeletons; all the skeletal lingual joints of mantis and pcs, so peculiar in 
their morphology, have probably been retained upon the skins in the 
case of the specimens from the Bureau of Science, while they are present 
upon the toes of the skeleton from Steere, and consequently their general 
characters can be given here. 

1023O&-2 



144 


SHUFELDT. 


OSTEOLOGY OF THE FLYING LEMURS. 

THE SKULL. 

As has already been pointed out in the Introduction, there exists 
considerable variation in the three skulls at hand for examination, which 
may be due to age, sex, individual variation, or to the skulls having 
belonged to different species, or to all of these factors more or less 
combined. Some differences are to be observed even in the case of the 
two skulls from the Bureau of Science, skulls which, presumably, are 
from representatives of the same species. The skull from the skeleton 
collected by Stecre evidently belonged to a very old animal, the bones 
being hard and smooth, with all sutural traces entirely obliterated. 
Moreover, it is of a clear ocher color and the teeth arc considerably worn 
down. The other two skulls present every evidence of having belonged 
to much younger individuals; they are quite white; the dental cusps are 
sharp, and some of the cranial sutures are still traceable. 

In so far ns size is concerned some of the apparent differences can be 
demonstrated by measurement, for which purpose the metric system is 
employed and the results set forth in the following table: 


Measurements of the cranium of Cynoccphalun . 


Specimens. 

Extreme 
length on 
median 
line from 
uoclpitul 
crest to 
anterior 
eiul of 
nasal. 

Greatest 
width; In- 
terinalar 
diameter. 

Intcr- 
nplcal 
distance 
between 
iiostor- 
bltul 
process 
or frontal 
and 
malar. 

Greatest 
diameter 
of an or¬ 
bital pe¬ 
riphery. 

Median 
diameter 
Greatest ; from 
trans- | foramen 
verse magnum 
diameter: to ante- 
at liaNo of rldrapex 
occipital i of pre- 
area. i maxil- 
1 lary 
| spine. 

Frofewtor Mteerc No. 1 ... 

Huivati of Science No. 2 __ 

Human of Sell*nee No. 3___.. 

7II TO. 

66 

63 

64 

mm. 

43 

42 

45 

mm. 

10 

11 

i 

mm. 

17 

17 

17' 

min. 1 mm. 

31 | 61 

27 | 61 

30 61 


Ill some instances, where convenient, in the following description of 
the skeleton of Cynncephalm , the numbers 1, 2, and 3, given to the 
specimens in the above table may be employed to designate the particular 
skeleton referred to. This will consist ill placing the number in 
parentheses after any statement made or character described. 

in form, after the removal of the inaudible, the skull is broad, some¬ 
what compressed from above, downward, and elongate in the antero¬ 
posterior direction. When viewed from above it will be observed that 
the facial portion, anterior to the orbits, contributes very considerably 
to the marked general breadth of the skull. Its surface is quite smooth, 
being broadly convex from side to side, and rounded off anteriorly, thus 
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causing the superior mandibular arch in front to be likewise broadly 
curved. (Plate 11, figure 3.) In some skulls a smooth, low, longitudinal 
elevation bounds the nasals upon either side, all to a few millimeters 
in front (1, 3), but this character is not invariably present (2), while 
in other skulls, the sockets of the canines, and to a lesser degree, the first 
one or two molars, are indicated on the sides of the maxillaries by 
smooth, vertical elevations (3), absent in others. 

Posteriorly we find the smooth character of the facial portion carried 
backward to include the frontal region between the orbits, and the narrow 
parietal space as far back as the occipital crest. This median parietal 
space lies between the temporal ridges (the latter are always strongly 
marked), and is broadest where it passes into the frontal area, gradually 
contracting as we pass backward, to expand slightly again as it arrives 
at the occipital crest. Its area is determined by the temporal ridge 
bounding the temporal fossa upon either side. (Plate TT, figure 3.) 

Anteriorly we see the floors of the orbits, and u}K>n either side, the 
arch of the zygoma, while posteriorly the broad, concaved piers of the 
zygomatic arches look directly upward. Hetween these is the rather 
ample, semiglobular cranium or binin-case, either side of which, within 
the temporal fossa, may exhibit considerable muscular rugosity (1), or 
it may be comparatively smooth (2, 3). Among the few distinctive 
characters upon this aspect of the skull are the very prominent post¬ 
orbital prixesscs of the frontals. They are more or less raised above the 
interorbitnl frontal area and jut out from it iifxm either side. As the 
periphery of an orbit is near!}' circular in outline each contributes to 
this circularity at its supero-posterior arc. In some skulls the declined 
free extremity of the process is produced backward and downward farther 
than it is in others, thus more nearly completing the bony circlet of the 
orbit, especially where the post orbital process of the malar is similarly 
produced, as it is in some skulls (3). 

The opening for the supraorbital nerve may he either a “notch” or a 
foramen and, in any case, occurs far forward upon the orbital rim. \i 
is more in evidence in some skulls (1) than in others, and in one of the 
specimens here being examined it is n notch on the left side and a foramen 
on the right (l), while in the other two skulls it is a less conspicuous 
foramen on both sides. The infraorbital foramen is usually very minute 
in all skulls and can he distinctly seen only upon lateral view. (.Mate 
1, figure 2.) 

Upon regarding the skull from in front there is to be observed the 
rather large, circular opening of the anterior nares, through which may 
he seen the vomer and the scrolled etlimoturbin.ils, two in number, on 
either side, with the smaller one beneath. The periphery of the anterior 
nnrial orifice may (1). or may not (2, 3), he completed in bone. Owen, 
in his figures of the slaill of Cjfnorrp/mhts. has it so completed by the 
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otherwise intervened free angles of the maxillnries coossifving with the 
anterior apex of the vomer. 11 

Passing to the posterior view of the skull we find the entire occipital 
area to be in the vertical plane, the longitudinal axis of the skull being 
perpendicular to it. The line of the very definitely marked occipital 
crest is semicircular in outline and there is a strong, median, vertical 
crest, thnt passes from the middle point of the occipital crest to the 
supero-middle point on the periphery of the foramen magnum. The 
base line of the occipital area is perpendicular to this median crest, while 
tin* condyles project slightly below it. These latter are large, semi- 
ellipsoidal in form, inclined toward each other inferiorly, with their flat 
sides furring each other und the median plane. They project posteriorly 
considerably beyond the large and subcircular foramen magnum. The 
exoceipitals are massive projections with their flat bases in the horizontal 
plane. (Plate I, figure 1.) In some specimens each of these bases is 
marked with a deep groove, passing forward and inward toward the 
median plane (2, M)» A more or less median “occipital prominence” 
exists above the foramen magnum on the posterior aspect of the skull and 
is better marked in some specimens than in others. 

Chief among the points of interest on the lateral aspect of the skull 
is the capacious orbit, which is posteriorly incomplcted by bone (Plate 
T, figure 2), and with the plane of its periphery directed outward, forward, 
and upward. The orbital wall within is entirely completed in bone 
anteriorly, including the floor below, while posteriorly it is equally 
lacking in this respect, the whole space in this locality merging with the 
temporal fossa in its rear. The |>ostorbital process of the malar occupies 
a mid-point on the strong and twisted zygoma. The posterior root of 
the latter is broad and starts from an extensive base line on the side of 
the cranium. 

Within the orbit the foramen rotundum and foramen ovale arc distinct 
and occupy their usual sites. The lacryrnal foramen is well marked in 
some skulls (?), minute in others (1), while the other fornnnnal openings 
for nerves, are of remarkably small caliber. Elliptical in outline with 
its major axis vortical, the osseous meatus auditorius extemus is likewise 
small as compared with the size of the cranium. It is found in the deep 
recess lad ween the posterior root of the zygoma and the exoecipital of 
the same side. 

The basis cranii (Plate I, figure 1) is especially remarkable for the 
fact that a large share of it lies in the same horizontal plane (see figure 2 
of Plate T), which is rather unusual in mammalian skulls. Nearly one- 

" Anntomy of Vertebrates (1808), 2, 388. Op. 2ft! nn<! 3, 312. ftp. 247. Both 
of these figures arc very different representations of the basal view of the skull 
of Cynwrphalus. They are altogether t<*o wide for their length uud they are 
quite crude in the matter of delineation. 
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half of the inferior portion of the occipital condyles constitutes the sole 
part of the skull that falls below this plane, the roof of the mouth being 
only slightly above it. This latter area is laterally bounded by the 
teeth, but has a free premaxillary margin in front. Its outline is a broad 
U with its convexity forward. All sutures among the bones, maxillaries, 
premaxiMaries, and palatines have been entirely absorbed, without leaving 
the slightest trace of their original lines of articulation. The surface is 
extremely smooth, being slightly concave from before, backward, and 
rather more so from side to side. The palatine foramina are minute and 
are situated far back, one on either side, close to the imirgin of the 
posterior narcs, and even posterior to the anterior peripheries of the same, 
indicating that the palatal hones contribute but a small share to the bony 
roof of the mouth. This latter, anteriorly, is deficient in bone, there 
being a median, circular vacuity found there between the prein ax illaries. 

Jutting into this anterior palatine fossa, in the middle lino from 
behind, is a sharp, free spine; this is the anterior apex of Llie vomer. 
(Plate I, figure 1.) In some skulls (.2, 3) this free anterior end of the 
vomer is in contact, or may unite, with the produced median extremities 
of the premaxi l lari os, and thus convert the palatine fossa into a pair of 
anterior palatine foramina, each elliptical in outline with the major axes 
directed longitudinally. Owen's skull had this formation, but not so the 
one collected by Sleerc, wherein (he sharp-edged alveolar incisor margin 
is noncontinuous to the extent of at least o millimeters in the median 
part. Both skulls from the Bureau of Science agree with Owen’s 
figures (eited above) in that the anterior spine of (lie vomer is produced 
forward, bifurcates, and each minute bifurcation cither meets, or cobs- 
sifies with, the premaxi 11 urv of its own side. Iliis character at once 
commands attention upon glancing at the basis oranii of tin* skull. At 
the hinder boundary of the vault of the buccal cavity we see the posterior 
narial apertures. Each is rounded in front, with tin* convexity so directed, 
the free margins being embellished with a raised osseous rim that is 
continued backward, on either side, to terminate as the minute inferior 
fork of the bifurcation of the hamular process of the sphenoid. The 
posterior nasal spine is rather large with rounded apex. It occurs in 
the imaginary plane passing through the centers of the second molars. 
As apertures, the posterior narial ones are considerably compressed in the 
vertical direction, which is compensated for by their width. 

Bach zygomatic arch has a broad base anteriorly, being composed, as 
usual, of the malar and maxillary Ixmes, its base line including rather 
more than the second premolar and all three molars. Standing well out 
from the side of the face, this part of each zygomatic*, arch has its inferior 
surface directed downward and outward at un angle? of about 15° with 
the median plane* ( Plate I. figure 1). 

Although the teeth are structures not belonging to the osseous system 
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in the Mammalia, they are mo intimately associated with the mandibles 
in the skull among all higher mammals and have been so extensively 
employed in the matter of classification, that to entirely ignore them in 
any general work upon the osteology of an animal belonging to that class 
would be considered an almost unpardonable oversight. Anatomists have 
by no means neglected the dental armature of Cynoceplialus and we meet 
with accounts of it in a number of works on comparative anatomy. Here, 
however, reference will he made to only two authorities, Owen and Flower. 

Owen and Flower agree on the dental formula of Cynoceplialus and, 
as given in their works, it agrees with all three of the specimens at hand. 
According to Owen 12 the dental formula of the genus is: 

.2.2 1.1 2.2 3.3 q . 

1 3 'V C i l > ^ 2~2* m 3 - 3'~**’' 

Owen also states that— 

The two nnterior incisors of tlie upper jaw arc separated by a wide interspace, 
fn the Philippine Colugo they are very small, with simple sub-hilohed crowns; 
hut in the common Colugo (Lemur volans Linn.; (ialcupithccus Temminckii Wat.) 
their crown is ail expanded plate with three or four tubercles; the second upper 
incisor presents the peculiarity of nn insertion by two fangs in both species of 
(laltopit hccus.' 9 

In tlie lower jaw the crowns of the first two incisors (i), present the form 
of a comb, and ure in this respect unique in the class Mammalia. Figure 240 
[Owen’s figure] shows a section of one of these teeth magnified. This singular 
form of tooth is produced by tlio deeper extension of the marginal notches on the 
crown, analogous to those on the edge of the new-formed human incisor, and those 
of certain shrews, the notches being more numerous as well ns deeper. 

Knell of these broad pectinated teeth is implanted by a single conical fang, 
and is excavated by a pulp cavity, which divides into as many canals ns there 
are divisions of the crown, one being continued up the center of each to within 
a short distance of its apical extremity. The medullary canal or branch of the 
pulp cavity is shown in some of the divisions of the crown, (ul p). Each divi¬ 
sion Ims its proper investment of enamel, (c), which substance is continued for 
a short distance upon the common base. 

The deciduous tooth appear not to out tlio gum before birth, as tliov do in 
tin* true lints. Til a feet us (l a fro pith crus Temminckii. with a head one inoli and 
a half in length, 1 found the calcification of the first incisor just commenced in 
the closed alveolus, the second incisor and the rest represented by the vascular 
uncalcified matrices. The upper milk tooth consist of two incisors, a canine and 
two niolnrs. which lnttcr nrc displaced and succeeded by the two premolurs. 'The 
deciduous teeth are six in niunlxT in the lower jaw, the ineisors being pectinated, 
hut much smaller than l-lieir successors. 'Hie true molars are developed and 
ill pliico before the deciduous tooth arc shed. 

n Anatomy of Vertebrates (1800), 3, 311-313. 

11 If we rely upon this diagnosis based upon the teeth, the specimens here 
being studied are certainly not C. volans; hut that would not prove them all to 
he C. philippincnsis , as there may he other species having the two anterior incisors 
of the superior mandible like it.— R. \Y. S. 
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Flower committed one or two errors in giving the osteological char¬ 
acters of the Oaleopteridai 14 and then briefly dismissed the subject of 
the teeth thus: 

/ 

GaleopUheom (i f, c }, pm rn if; second upper incisors and c<iuines with two 
roots), with two species G. volana and G. philippinenai*. The former, the Flying 
Lemur of Linna>us, distinguished from the latter by the form of the upper in¬ 
cisors, has a total length of nearly 2 feet. 

Now in the upper jaw the two widely separated, anterior, incisors arc 
not only “very small,” as Owen points out, but they are, also, at least 
twice pectinated, and sometimes exhibit a faint indication of a third 
pectination, which may be discovered by the use of a lens (2). The 
second pair of upper incisors are the largest teeth in the upper jaw, 
extending downward below the canines, and very considerably below any 
of the molars*. They are each two-ranged, distinctly triangular in form 
with a very sharp apex, and are compressed. Both their surfaces, as in 
the case of the canines, arc fluted, the markings running from the base 
to the apex. A canine of the superior mandible has the same form as 
the second incisor, only it. is somewhat shorter, and wider in the antero¬ 
posterior direction. 

As stated upon a previous page both the molars and premohirs of 
both jaws in the Steere specimen arc very much worn and, therefore, 
do not present the true characters of these teeth. In the upper jaw the 
premolars are all two-fanged and offer certain definite characters, the 
second pair closely approaching in their morphology the anterior pair 
of true molars. A first- upper premolar has a rather complicated 
tubercular crown consisting of two outer, triangular, sharp-pointed cusps 
arranged antero-posteriorly to each other; their outer surfaces are flat 
and longitudinally fluted; their inner surfaces are convex and similarly 
marked. The inner portion of the crown in the first upper premolar 
exhibits two more very rudimentary cusps ; these in the second premohir 
tend to become three, as in the leading true molar. The outer cusps in 
all the true molars agree with those of the premolars, being the most 
reduced in the last molar. Their inner crowns, that is, the buccal aspect 
of the crowns, develop from three to four small, sharp, trihedral cusps, 
and these are partly overshadowed by the inwardly directed pair of outer 
cusps of any particular molar. All the true molars seem to be three 
fanged, the largest root being internal, with a pair of milch smaller ones 
placed antero-posteriorly side by side externally. In one specimen (.'!) 
the crowns look directly upward, in another (2) they face more toward 
the median plane, which is decidedly the case in the specimen where they 
are much worn (1). Through this cause, in the latter, the second 
premolar has come to resemble very much the leading true molar next to 
it, its outer cusps being only a little sharper and more pronounced. 


14 Encyc. Brit., 9th ed., 15, 401. 
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Before completing our study of the basis cranii, it will be as well to 
finish with the teeth, and to this end examine those of the mandible or 
the lower jaw. For this purpose one of the specimens (2) from the 
Bureau of Science? will be used, as in it the dental armature is unusually 
pcrfwt. (Plate I, figure 2.) This specimen presents other interesting 
features, for on the right siile there is to be noted the eruption of a 
second canine tooth immediately external to the canine belonging to the 
full set. The former is closely pressed against the latter and is nearly 
of equal size, although only about two-thirds of the crown has made its 
appearance. A similar eruption is seen in the case of both second 
premolurs. At the outer side of each, but not in contact with them, a 
minute cusp is making its ap|»eurance just within the alveolar margin. 
This is another second premolar struggling to the surface. The anterior 
cusp of the first premolar in this jaw closely resembles the canine next 
in front of it; the crown of the second premolar possesses characters very 
iui]t*li like those* of the first true molar, but the cusps are a trifle longer 
and sharper than they are in the bitter. 

Six perfect incisors arc found in this specimen, three in either side 
of the mandible. The two pairs in front very closely resemble each other, 
while the last incisor upon cither side is quite different. All are single 
ranged, anti in the dried skull easily tumble out of their sockets, in 
Ibis particular they markedly depart from the molars, which require 
some Iillle force to extract them with the fingers. Owen* in his above- 
idled figure of a section of one of the first incisors of the lower jaw, 
makes seven elongate pectinations oil the tooth, while in the four now 
being considered, there are at least eleven of these? structures. The 
crowns of the two central incisors are somewhat narrower than in the 
pair to their outer sides, otherwise, as has been remarked, they are 
similar. 'The c\|>osed part of the tooth in any ease is nearly square in 
outline. As normally implanted the teeth point almost directly forward; 
that is. their anterior and posterior surfaces, including the cutting edges, 
lie almost in the horizontal plane, and, excepting prehension, it is difficult 
to understand the use for which they can he employed. In young 
specimens these four incisors are of a glistening, enamel white, while in 
old age they become stringy and flexible. Each is gently concave on 
its inner (here upper) aspect, and correspondingly convex on its outer 
surface or, in reality, its inferior surface. Owing to their pectination, 
the free distal edges are minutely serrated. The pectinations are of 
nearly uniform length, the proximal ones being the shortest in any 
particular tooth. They are subcylindrical in form, extremely delicate in 
structure, although very strong, and it requires a lens of some power to 
reveal the fact, that the interstices among them are earned down to their 
bases; disfally, they are apparently in close contact, hut not fused. No 
other living mammal possesses such teeth as those. 
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Passing to one of the third lower incisors a very different tooth is 
seen. The coronal portion is antero-posteriorly elongated; a-s naturally 
implanted, it is directed upward; it is slightly concave on buccal aspect 
and correspondingly convex on its outer surface; it presents live pectina¬ 
tions which become smaller and smaller from before backward; the 
fifth pectination is sometimes very rudimentary. This tooth is much 
thicker than any one of the four thin, front incisors just described. 
These six incisors arc very nearly, or quite, in contact and there is no 
true diastema among the teeth of either jaw. The very wide interval 
between the two anterior incisors of the upper jaw can hardly be con¬ 
sidered a true diastema. 

The last premolar, and the true molars of either side of the mandible, 
develop from four to five sharp-pointed, trihedral cusps that vary con¬ 
siderably in size and, packed together along the alveolar border, lend to 
the series a very complicated appearance. The largest, cusps are external 
and median, while the much smaller ones are, as a rule, ranged internally. 

With the jaws normally articulated and tightly closed, the abruptly 
inturned, sharp-pointed, external cusps of the molars and last prcrnolars 
of the upper jaw lie entirely without the alveolar margin of the lower 
jaw, and in mastication act as true cutters rather than as grinders. When 
the mandible is thus normally articulated, and we regard the skull as a 
whole upon its basal aspect, all these aforesaid cusps are in full view, 
even their apices, which is a very remarkable arrangement. 

Returning to the base of the skull we next observe the far backward 
extension of the ptorygoidal wings of 1 lac*- sphenoid, with the rather deep 
longitudinal valley that exists between them. 'These wings turn slightly 
outward, and at the postero-inferior angle of each there is lo he noted 
the not very large, bifurcated, liamular process already referred to above. 

Passing mcsinlly from the posterior end of the vomer from beneath 
the posterior nasal spine, there is a prominent ridge, or line, running 
backward almost to the anterior margin of the foramen magnum. This 
line is most conspicuous and sharpest in its anterior part, and at its 
posterior ending merges gradually into the general surlace on the basi¬ 
temporal. Between the backward sloping termination ol a ptorygoidal 
wing and the glenoid fossa, upon either side, occurs the foramen ovale, 
the largest pair of foramina in the basis craiiii. hacli transmits, on its 
own side, the third division of the fifth nerve, the small meningeal artery, 
and file small petrosal nerve. 

The glenoid fossa* constitute prominent features on the base of this 
skull; either one is large (clongo-elliptical in outline, with the major 
axis perpendicular to the cranial axis), flat, and smooth, the articular 
surface being in the horizontal plane, and completely overlying the interior 
surface of the posterior root of the zygoma. (Plate T, figure 1.) These 
fossie are separated niesiallv by an average distance of 1T» millimeters. 
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Below each glenoid fossa we meet with a prominent postglenoid process. 
These arc vertically compressed, nearly square in outline, smooth on their 
upper articular surfaces, and roughened upon their lower. Both point 
directly forward and very slightly downward. Through the aid of the 
postglenoid process, a glenoid fossa is rendered deep and capacious, afford¬ 
ing an ample socket for articulating with the powerful mandible upon 
either side. 

Near the inner side of the postglenoid process occurs another conspic¬ 
uous apophysis, which appears to correspond to the vaginal process of 
nnthropotomy. It is triangular in outline and produced anteriorly into 
a sharp spine. The glenoid articular surface extends over the postglenoid 
process, while between it and the base of the cranium we find the orifice 
of flic canal for the Eustachian tube, the foramen for the internal carotid 
artery, and other small foramina for nerves and vessels in the immediate 
vicinity. 

The Imsioccipital area is smooth, rather broad, and mesially divided by 
the above-described crest. We find no tympanic bullw as they occur in 
many of the carnivora and other mammals. Each cxoccipital area in 
its place is roughened, fiat, ami quadrilateral in outline. 

Foramen Incerum posterius, the foramen stylornastoidous, and the 
condylar foramen all occupy their usual sites, the first named being large 
and oval in outline. The external auditory meatus is small, vertical, and 
slit-1 iko, being situated in a deep recess posterior to the glenoid fossa. A 
thin, sharp rim of hone surrounds it upon all sides save above. 

The ossicula audit us, presumably consisting of the usual malleus, incus, 
and stapes, will not he described here, while it is much to be regretted that 
the osseous parts of the hyoidean apparatus are missing in all three of 
these specimens. (The hyoid and larynx are described at the end of 
this paper.) 

('yuan'phallus possesses only a fairly large cranial cavity. In two of 
these specimens (£, 3) it has been considerably shattered by shot, and 
in the remaining one (1) the vault, of the skull was not removed for an 
examination of the interior of the cranial casket. However, a view of 
it was obtained in another (3), but the characters presented nothing 
remarkable. The criliil'orm plate is large and subcircular in outline ; the 
perforations in it are rather minute and numerous. The “sella turcica” 
and the dinoid processes are hut feebly developed, while the usual 
foramina are to be observed in the vicinity. More posteriorly, at the 
hinder part of the cavity, a raised osseous crest marks the line for the 
insertion of the tentorium eerebelli, dividing the fossa for the cerebrum 
from that for the cerebellum, the latter not being especially capacious. 
The internal vault, of the cerebral cavity is fairly marked by the con¬ 
volutions of the brain: a raised osseous crest in the median line divides 
the left- from the right side. The infernal entrances of the usual neural, 
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venous, and arterial foramina are all to be observed at their ordinary 
sites. 

As above remarked, Cynocephalus has a powerful mandible or lower 
jaw. (Plate I, figure 2, and Plate II, figure 4.) Taken as a whole this 
bone possesses a deep U-shaped outline, with the limbs of the laxly and 
the rami rather more diverging in some speed mens (1) than in others 
(2, 3), where they may be quite parallel to each other anteriorly beyond 
its ramal portion. In front the symphysis is strong, deep, and firmly 
united, exhibiting a prominent mental process below, while its concave 
inner surface is smooth. Beyond either ramus the body of the jaw is 
thick from side to side, with its straight, upper, alveolar margin deeply 
marked with the sockets of the various teeth, and its lower border, 
parallel to it, rounded and smooth. The mesial line of the symphysis is 
directed from below, forward and upward, at an angle of about ir»° with 
the imaginary mid-longitudinal line of the lx>ne. The ramal portion of 
either limb is considerably deeper than the body, extending both above 
and below it, being as a whole gradually turned outward from it at ail 
angle of 3o° or more. Its outer surface is smooth and looks forward and 
outward, while its inner surface, also smooth, presents two conspicuous 
ridges for the pterygoid a l muscles and is directed backward and inward. 
Again, the outer surface is very moderately convex below, as compared 
with the markedly concave inner surface. At the upper anterior margin 
of this concavity we note the inferior dental foramen situated almost in 
line with the alveolar border, at the base of the coronoid process, and 
some fi millimeters posterior to the last molar tooth. The angular border 
is thickened, circular in outline, and finished off with a raised rim. 
Externally and superiorilv, the ramal portion is concave, that is, between 
the coronoid and condylar process, n. concavity that is gradually lost as 
we approach the middle of the ramal area, or surface, upon this aspect 
of the bone. 

The mental foramina, upon either side, appear to be three or lour ill 
number, a few millimeters apart, and all in the longitudinal line extend¬ 
ing from a point opposite the second incisor to include the last premolar, 
well wilhiil the lower border of the dent ary portion of the jaw. Between 
the base of the coronoid process and the last molar tooth there exists 
a deep pit, the use of which can not here he determined, although in 
life it. probably harbors the tendon of insertion of the buccinator muscle. 

The coronoid process is, as a whole, situated above anv other portion 
of the mandible, being llultened from side to side, slightly thicker at the 
base than above, and shaped like a cat’s claw with the apex directed 
backward. (Plate IT, figure 4.) It is directed upward and outward at 
an angle of about. 45° with the transverse diameter of the condyle, from 
which it is separated by a considerable interval. The axis of* the condyle 
is perpendicular to the median plane, its smooth articular surface extend- 
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in# entirely over its superior convex aspect. From before backward it 
measures about 2 millimeters; transversely it averages 1 centimeter, 
being very slightly larger at its inner than at its outer extremity; a 
concavity occupies the entire surface of the former, while the latter is 
bluntly rounded off. Jn veiy old specimens, and perhaps in others, the 
two limbs of the mandible after prolonged maceration part company 
at the symphysis, exposing there a roughened, subelliptical surface, whose 
major axis is identical with the svmplivsial axis. 

TIIE TRUNK SKELETON. 

There has been given on a former page (p. 14*2) of the present 
memoir, the number of vertebra? in the spinal column of two species of 
C ynoeephalus, ar recorded by Flower, viz, three specimens of “(1. volans ” 
and one specimen of “(J. philippinensis." This second exhibits, if correct, 
some remarkable variations in this part of the skeleton. 

Flower discovered 7 cervical vertebra* in all four of the specimens he 
examined, while In? found l'l thoracic in two “G. minus;” 14 in another ; 
anti 14 in ”G. philippinensis ” Still more remarkable is the record he 
left, with respect to the lumbar vertebra* present in this animal, for in 
”’G. volans" these ranged 3, (i, and 8, while in the specimen of ”G. philip - 
pinensis” there were ti of these vertebra'. Coming to the sac rain, he 
claims to have found 3 in two of "G. volans 4 in another, and 1 in 
”(i. pit itippinrnsis.” 

As Cynorephalus has a long slender tail, we an* not greatly surprised 
at any variation that mav occur there, especially as some of these vertebra* 
may Ik* lost for one reason or another, and at the best they are likely to 
vary somewhat in this division of the column. Flower found in “(*. 
volans" 14+, 15, and 17 caudal vertebra*, and 17—|— in the specimen of 
“G. phi lip pinensis” he examined. Taking his total count for the vertebral 
column it stands thus: " <1. minus” 43-}-, 43, and 50, and for his specimen 
of “G. philip pinensis” IS-}-. In other words no two specimens, without 
regard to species, were in agreement iu this particular. 

I'pon careful count, the throe specimens here being examined show 
the following for the number of vertebra* in the spine: 
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If by a -}- in his account of tin* number of caudal vertebra* present 
Flower meant, that certain terminal caudals were missing, no such meaning 
is here* intended to bo conveyed. In the above lahle a -j- does not mean 
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that the skeleton with respect to the number of caudal vertebra is 
imperfect in any of the specimens examined, but- that the skeleton of the 
tail is finished off distally by an apparently rudimentary vertebra which 
lacks the posterior moiety. The truth of this has been continued in my 
specimens by the use of the microscope. For example, caudal vertebra 
11 to 15 in specimen number very much resemble, upon a casual glance, 
some of the joints of the maims or pcs, with a shaft and articular extrem¬ 
ities. Now the minute terminal vertebra of the tail in specimen number 
2 (and in others) if compared with a phalangeal joint, appears lo have 
boon broken in two at the middle of the shaft, or at a. point that- in reality 
is the middle of the centrum of the vertebra. 'Flic + stands for this 
‘‘nib’* or rudimentary terminal caudal vertebra in my specimens, and 
as such is entitled to recognition in the total count. (See figure 17, 
plate V.) 

From ail examination then of six individuals, three of Flower and 
three here, it may be stated with certainty that the number of vertebra 
in the spinal column of Cynocephalu* . irrespective of species, is markedly 
variable, after we pass the 7 cervicals, which are invariably present in all 
specimens. There may be 15 or 14 thoracic vertebra (hearing ribs) ; 
from 5 to 1) lumber vertebra; from 5 to 5 sacrnls, or those that fuse 
together to form the “sacrum and, finally, from 14 to II) eaudals, which 
in most cases possess in addition (a \~) a rudimentary one at the termi¬ 
nation of the tail series. 

Throughout the class Mammalia, even including man, the number of 
caudal vertebra 1 present in any particular species is subject, to considerable 
variation. This becomes less and less the ease as we pass from the tail to 
the cervical division of the spine, where with but very few exceptions 7 
is the rule. Manning among the Sirenia has but (i cervical vertebra; 
which is also the case with Chohvpm among the Edentates, while in the 
same group (Edentata) Brady pm possesses !). At the present writing 
no other exception to this rule is known to me in the class. 

The count may be made to vary, too, by the number we elect to repre¬ 
sent the pelvic sacrum. In Vynorrphalus as in other mammals, man 
included, the number varies also with the number that fuse together to 
form the sacrum. Where they have thus cot issi lied, the hones so united 
have btvn here considered as sacral vertebra; 5 in two instances; 4 in 
another, hi limn they vary from 4 to <». 

All those facts led Flower 15 to state that— 

It must never lx* forgotten that although the division of the vertebral column 
into distinct regions is convenient for descriptive purposes, at the. contiguous 
extremities of the regions the characters of tlie vertebra* of one region are apt 
to blend into those of the next, either normally or as peculiarities of individual 
skeletons. 


'■ Osteology of the Mammalia. 78. 
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In describing the spinal column in any mammal it has been the rule 
of the present writer to consider all those vertebra) between the skull and 
the first one in the chain, proceeding backward, that bears a pair of true, 
free ribs, as cervical vertebrae; all those bearing a pair of true, free ribs, 
as dorsal or thoracic vertebrae; all those between these last and where they 
coossify to form Ihe “pelvic sacrum," as lumbar vertebrae; all those fusing 
together between the ilia of the pelvis, as sacral vertebrae; and All the 
rest to the end of the column, or chain, as caudal vertebra?. This rule 
has been here applied to Cynocephalus. (Figures of vertebra will be 
found upon Flutes 11 to V of the present memoir, that is figures 7, 8, 10, 
11, 12, 13, I t, and 17.) 

fn describing the spinal column of the insectivore here being considered, 
the specimen furnished by Steere has been selected; constant references, 
however, will be made to the others, designating them as 2 and 3, respec¬ 
tively, as already indicated. 

There is nothing especially unusual in the vertebral column of Cyno- 
rrphalit'S, as it is strictly mammalian in character, with all of the vertebra 
reduced to their simplest forms for an insectivorous animal. Even in 
the matter of number these bones may agree with others among tlie 
Inseclivora, as in the case of the common European mole (Talpa euro pan), 
which has in its vertebral column 7 cervical, 13 thoracic, G lumbar, 5 
sacral, and 11 caudal vertebra', the tail simply being somewhat longer in 
Cynocephalus. 

Viewed in its entirety in the latter it is to bo noted that the atlas is 
by fur the largest vertebra in the chain; the axis is the next in size and 
is considerably smaller, being about equal in bulk to the last lumbar. 
The succeeding five cervical, and the first dorsal are all large vertebra, 
which very gradually decrease in size as we approach the dorsal region of 
the spine. From the second dorsal to the seventh inclusive the vertebra 1 
continue gradually to diminish in size; except the terminal cauduls, the 
seventh dorsal is about the smallest one in the column ; beyond the seventh 
dorsal the vertebra? gradually increase again, become much larger and of 
different character in the lumbar region, and terminate with the largest 
one of all, which articulates with the anterior vertebra of the pelvic sacrum. 
'The first, lumbar bears considerable resenjhlance to the last dorsal, hut is 
distinguished hv not supporting a pair of facets for ribs. 

'The vertebra? composing the sacrum fuse very solidly, but the lines 
of demarcation between the central and the neural spines are always more 
or less distinguishable, more so in some specimens (1 and 3) tlian in 
others (2). 'The first caudal vertebra, which is free, resembles the last 
sacral, and the same may he said of the second, third, and fourth caudals, 
although the resemblance becomes gradually less evident as we proceed 
toward the end of the tail. This dissimilarity continues to increase rather 
rapidly, although never abruptly, as wo follow the caudal series to its 
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termination, each succeeding vertebra having its various apophyses disap¬ 
pear, becoming lengthened and much simpler in character, straight and 
subcylindrical, and with interarticulations of the most primitive kind. 
As we come to the last four or five caudals they gradually shorten again, 
being in this region represented by mere delicate straight rods, with 
slightly enlarged articular ends, and finally terminate in a minute osseous 
tip, the smallest vertebra in the entire series, hardly worthy of the name 
(figure 17). 

No neural spine occurs upon the atlas vertebra, although a very prom¬ 
inent one, arising from the entire length of the neural arch is to be 
found upon the axis. Its superior border is convex from before, backward. 
The neural spine in the remaining five cervieals is very markedly reduced 
in size, in each bone being represented by a mere stumpy process. In the 
first dorsal it starts to increase again, being situated posteriorly and 
directed backward. It then gradually increases in size; becomes nearly 
vertical, quadrilateral in outline, and almost imperceptibly dwarfs once 
more to include the eighth dorsal, when again its proportions increase, and 
this continues as we pass through the lumbar region. In the mid-series 
of the vertebra) in this latter locality in the Steert* specimen, the neural 
spine is a very conspicuous feature of the hone, being lofty, quadrilateral 
in outline, and with a thickened superior border ; it extends the entire 
length of the neural arch, being about one-half the size on the last lumbar 
vertebra. In other individuals these neural spines are not nearly so con¬ 
spicuous (figure 17) as the ones just described (figure 7, Plate II). 

Neural spines arc always present upon the sacrum, but here by fusion 
they constitute a single plate of bone, being individualized only by the 
thickened superior borders (figure 8). This plate is not so high poste¬ 
riorly as it is in front, while at the same time it extends the entire length 
of the sacral neural arch. 

On the leading caudal vertebra we find a fairly well-developed neural 
spine of about the same size as the one on the last dorsal vertebra. It is 
centrally situated. This is the case with the next two succeeding caudals, 
but in these the neural spine is becoming aborted, while in the fourth 
caudal it may be only just evident, to entirely disappear in the vertebra 
next following, and not be produced again for the balance of the vertebral 
elements in the skeleton of the caudal appendage. 

A mere mesial raised line represents the liicmal process or lurmapo- 
physis, in the axis and the third cervical vertebra; for the rest of the 
column no such structure is .present, while the caudal vertebra* appear to 
be entirely lacking in chevron bones. These last are found in many 
mammals, as, for example, among marsupials, the Edentata, Otaccrc. 
many rodents, carnivores, and even in some lnsectivora, as Uliyn choc yon, 
where, according to Flower, lliov “arc well developed and bifid.” 10 

16 Osteology of the Mammalia (188,1). T.'l. 
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Return in# to the atlas (figure 10) we find, in addition to characters 
already ascribed to it, that it possesses upon its anterior aspect the usual 
two, extensive, cup-shaped facets intended for the condyles at the hack 
of tin* cranium. They face forward and inward in about equal propor¬ 
tions, and are completely out of view when the vertebra is regarded from 
directly above. The neural canal is short and cylindrical, being covered 
by the broad neural arch above, but very slightly so protected ventrally. 
Knell upuphysiul, transverse, lateral expansion is twice pierced by for¬ 
amina; the anterior ones are for the vertebral arteries and suboccipital 
nerves, the other pair, entering the neural eanal at its sides, are for the 
vertebral arteries. On the posterior tloor of the neural canal, tho articular 
surface for tin* odontoid process of the axis and the entire fore part of the 
bitter bone, save its neural spine, are continuous, thus affording very 
considerable play between the two bones. The under sides of the nearly 
horizontal, lateral, apophysial plates of dlio atlas are decidedly concave, 
with the mesial, almost entirely aborted, hypophysial tubercle standing 
between them behind. 

This ventral surface of the atlas is bounded in front by a deep concave 
articular border with the concavity directed backward. A similar border 
with thickened edge forms the posterior boundary; its concavity, which 
is not so profound, is directed forward. Between the nearest points of 
these two concave borders in the middle line, the separating isthmus of 
bone measures only a few millimeters. The margins of the lateral edges 
of this vertebra are sharp and convex outward. 

Passing next to the axis, or second cervical vertebra, it is to be noted 
that its odontoid process is but fairly well produced, being bluntly trian¬ 
gular in form, considerably compressed from above, downward, and to¬ 
gether with the rest of the articular surface on that aspect of the hone, 
projecting entirely beyond the neural spine above it. This is by no means 
always the case in mammals, for among certain Felidie and Canida? it 
may be observed that the anterior projection of the neural spine in this 
vertebra overhangs the odontoid process. There are no prezygapophyscs, 
while the postzygapophyses are much aborted, the c*lliptieal articular 
facets, which they support in other vertebra? being represented, one on 
either side, by similar surfaces situated beneath the neural lamina 1 . They 
project beyond the small and vertically much compressed centrum, which 
presents, posteriorly, a rather large facet, for the third vertebra. (Plate 
111, figure 11.) Tho transverse processes are moderate in size, triangular 
in outline, and much compressed in the vertical direction. No foramen 
for tho passage of the vertebral artery, on either side, is to bo found in 
the axis, while the cylindrical neural canal is much smaller than it is in 
the atlas. In fact it lias about the same caliber and form throughout 
the cervical series as it has in the axis now being considered. 

The remaining live corvicnls are all very much alike, and we find each 
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of them perforated upon either side, in the longitudinal direction, by the 
foramen for the vertebral artery. In each the centrum is much com¬ 
pressed from above, downward, which results in giving the articular facet 
at either end a transverse elliptical form, the concave one being behind, 
the convex one in front. The prezygapophyses are quite individualized 
and project directly forward beyond the centra and the neural arch. 
Postzygapophyses practically agree witli what has been described for the 
axis. All these vertebrae have a broad, compressed appearance with 
their flat ventral aspects quadrilateral in outline. Small and stumpy in 
the third cervical, the transverse processes become gradually more con¬ 
spicuous to include the seventh, or last cervical, where they are produced 
both forward and backward from a broad common pedicle. 

Among the leading dorsal vertebra* the centra are much compressed 
as we found them in the cervioals, but they gradually become more 
cylindrical in form to the close? of the series. Heniform in outline, the 
articular facets at either end have their concave edges upward. 

Greatly reduced in size and caliber throughout the dorsal region, the 
neural canal is slightly compressed from above, downward, in the first 
few dorsals, finally to become cylindrical among the ultimate ones. This 
continues to be the caso through the lumbar vertebra, until we arrive 
at the last lumbar, where the canal is very much compressed from above, 
downward, and with this form passes through the sacrum and the first 
four caudal vertebra. On the fourth caudal the spinal cord receives its 
last and very scant osseous protection, passing through a delicate little 
arch on the superior aspect of the bone, posteriorly. 

Among all the dorsal vertebra the diapophyses, or transverse processes, 
are short and thick, and in all cases project directly outward from their 
bases. At their nether extremities we note the usual facets for the 
tubercles of the ribs articulated with them at these points. The capitular 
facets for the heads of the ribs are shared in each case throughout the 
dorsal series by two vertebra, by which is meant that one-half of the facet 
(a demifacet) is on the centrum of one vertebra and the other half on the 
side of the centrum of the vertebra next following it. No exception to 
this rule has been met with in the three specimens examined. Zyga- 
pophysial processes here present their usual mammalian characters, the 
postzygapophyses only becoming differentiated as true processes in the 
last few bones of this region. 

The intervertebral foramina for the entire spinal column arc formed 
about as they are throughout the mammalian scries, including man. 
They are largo in the cervical region, very much smaller in the dorsal 
section, and increase in size again in the lumbar where they are longitu¬ 
dinally slit-like, and are found in each case between the centrum and the 
long, backwardly directed, spiny anapophysis on either side, at the pos¬ 
terior end of the vertebra (figure 7). 

10280S-3 
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These an apophysial processes of the lumbar vertebras, where present, 
are quite characteristic. Each one on either side forms a deep notch 
with the postzygapophysis next to it on the same vertebra. Into this 
notch, when the hones of the spine arc normally articulated, fits the 
prezygapophysia (of that side) of the next succeeding vertebra, the com¬ 
bination making a very close interlocking articulation, which, when taken 
altogether for the six leading luinhars, accounts for the remarkable fixity 
and stability of this part of the column in Oynocephahts. In the last 
two lumbar vertebra 1 these an apophysial processes are entirely aborted, 
us are the transverse processes in the first two lumbars. After that, 
however, these diapophyw's begin to appear again, being represented by 
ill in, quadrilateral, horizontal plates of hone of good proportions. They 
are thick and strong in the last lumbar, and claw-shaped in the three that 
precede it wilh the apices of the claws directed to the front. (Plate IV, 
figure 13.) Mctapophyses of a very rudimentary type are also to be seen 
in tin* in id-lumbar vertebrae; in any case the most of the projection belongs 
in reality to the anterior zygapophysis, an exception being found in the 
last luinlmr vertebra, where these processes are much better defined and 
rather more prominent. 

In Steere's specimen the sacrum is a very solid bone, composed of three 
vertebra' thoroughly fused together. The leading one has double the bulk 
of the last, while the middle one is massive anteriorly and slopes away 
behind (Plate IV, figure 11). Anteriorly, the first sacral presents the 
usuul facets, processes, and surfaces to articulate with those on the hinder 
aspect of the last lumbar. So, too, the posterior face of the third sacral 
is similarly modified in order to meet the requirements of an articulation 
with the anterior face of the first, caudal vertebra. Laterally, the entire 
mass of the first sacral and the anterior moiety of the second, are enlarged, 
thickened, and curved ventrad to support, on their outer aspect a large, 
suhollipticnl, articular surface for the ilium of the same side. This 
surface looks upward and outward, and the major axis of the ellipse is 
in line with the longitudinal axis of Iho spinal column, being parallel to 
I he long axis of the ilium when the bones are normally articulated. There 
are two pairs of foramina on tho ventral surface of the sacrum for the 
exit of the anterior roots of the spinal nerves. Similar pairs of foramina, 
for the posterior roots, occur on the dorsal aspect of the bone directly 
opposite these; then the foramina for the pairs of roots of the spinal 
nerves both anterior and posterior to these arc only completed when the 
last lumbar and first caudal vertebra 1 are in position and duly articulated 
in the column, being represented only by shallow notches in front and 
behind when wo study the sacrum as a single bone. 

Considerable compression in the vertical direction is noticed in the 
first four caudal vertebra*. The fifth is rather stocky, after which they 
commence to elongate and lose their apophyses and the other usual 
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vertebral characters of the bones in the fore part of the column. The 
lateral processes, especially, are developed in the first four vandals, most 
so in the third and fourth, where they are extensive horizontal plates with 
circular limiting borders, Zygapophysial processes are well developed in 
the leading caudals, particularly the prezvgapophyses, which subsequently, 
as we pass down the skeleton of the tail, become a pair of rounded tubercles 
situated side by side on the supero-anterior aspect of the bone. These 
persist in a number of vertebra? as we pass toward the end of the tail. 

On the ventral aspect of the skeleton of this part of the vertebral chain 
in Steere’s specimen, between the sixth and seventh and the seventh and 
eighth vertebra?, and situated directly over the intervertebral articulations, 
w*e note a pair of minute ossicles, ellipsoidal in form, and placed side 
by side, at an interval of about one millimeter. They are perfectly free 
and are held in place by delicate ligaments. Possibly similar puirs may 
be found posteriorly between a few more vertebra 1 , but after that they 
surely disappear altogether. These last have evidently been lost in the 
specimen, and it is fair to presume that these ossicles probably represent 
rudimentary chevron hones. 

Flower, 17 under the Insectivora, makes no mention of the ribs and 
sternum, although he lightly touches uj>on them for Talpa, Sorcx, Erina- 
ceus, and Rhynchocyoti. 

Viewed as a whole the osseus framework of the thorax in Cynocephalus 
is quite in keeping witli what we meet with in this part of the skeleton 
in any average mammal, being decidedly more so than in Talpa , although 
the mole and the colugo each possess 13 pairs of ribs. 

The chest capacity of Cynocephalus is considerable, notwithstanding 
the fact that it is much contracted anteriorly, where it is hounded by the 
first pair of ribs, the first dorsal vertebra, and the presternum. From 
this region it gradually, though very uniformly, expands to the plane of 
its posterior termination, where it has an average transverse diameter of 
6 centimeters. 

Owing to the greater size of the leading dorsal vertebrae and to the 
small dimensions of the ribs themselves the first three pairs of ribs have, 
upon either side, greater intervals between them than any other members 
of the series. These ribs are somewhat roundish in form, although 
exhibiting a disposition to flatten at their vertebral ends as we pass 
backward. Tn the fourth pair this flattening associated with an increased 
width is pronounced, and from thence on is continued to include the 
last pair. This accounts for the decrease in the width of the intercostal 
spaces after passing the third pair of ribs, so that each intercostal space 
is about equal to the ribs that bound it. There is very little difference 
in the width of the ribs from the fifth to the thirteenth pair, inclusive, 


11 Osteology of the Mammalia, 04-90. 
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anrl each one is nearly as wide at its sternal end, where it is joined by 
a costal rib, as it is at its angle. Those forming the first pair are the 
shortest in the series; the sixth, seventh, and eighth pairs are of about 
equal length and are, at the same time, the longest ones of all. 

Seven of the leading pairs of ribs are joined to the sternum through the 
intervention of costal ribs ; in the eighth pair the costal ribs are very long 
and attenuated, and lack but very little of meeting the distal extremity of 
the mesosternum. After this they rapidly shorten, the ninth, tenth, and 
sometimes the eleventh articulating in sequence with each other’s lower 
borders; the twelfth and thirteenth arc thus joined by a ligamentous 
membrane only, and are practically floating costal ribs. (Figure 17.) 
The first pair of costals are the shortest of all that unite the vertebral 
ribs with the anterior end of the presternum, occupying facets, one upon 
cither side, just behind where the clavicles articulate. Like all the others 
they are curved, the concavity of the curvature looking forward. From 
the first to the last, or seventh, pair of costals this curvature continues, 
although it iR here principally, indeed, almost entirely confined to the 
outer third of the bone, especially in the last two or three pairs. They 
become progressively longer as we pass backward, and all seem to be 
composed of true bone, although a little elementary in character. The 
distal pairs of costals are still more cartilaginous, but there is evidence 
of ossooub tissue in nil of them. At their sternal ends they articulate 
upon facets situated between the joints of the presternum and nieso- 
stemum, the sixth and the seventh articulating at the distal end of the 
posterior joint of the mesosternum. None of the costals ever articulates 
with the xiphistemum. 

All the thoracic ribs articulate with the dorsal vertebra in the way 
usual among mammals and they present the common characters of these 
bones. They are somewhat narrower in some specimens (1) than in 
others (2, 3), but wide or narrow, any single rib in mid-series varies but 
little in its own width from angle to costal articulation. All present the 
usual curvature, although here it involves almost the entire continuity of 
the bone and is most pronounced dorsad. 

If we select a “true rib” of the eighth pair as an example we find that 
its capitulum is well developed; the elliptical double facet is rather large 
and placed longitudinally on the bone. The “nock” is but moderately 
constricted; the “tubercle” is but feebly pronounced, and owing to the 
short transverse process of the dorsal vertebra, is quite close to the 
capitulum. The “angle” is but very faintly indicated, and is entirely 
absent in the last three pairs of true ribs. As in the rest of the series, 
the “body” of the twelfth rib is very flat with rather sharp anterior and 
posterior borders. These last in Steere’s specimen are far more rounded, 
posteriorly and at the same time dorsad, there is a faint groove running 
down the border of this rib. It harbors in life the intercostal vessels and 
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nerve, while its borders give attachment to the internal and external 
intercostal muscles. 

A very shallow concavity, or pit, occupying the ventral end of all the 
; true ribs, is intended for articulation with the outer extremity of the 
' corresponding costal rib. 

Between the head and tubercle in most of the true ribs of this animal 
we meet with a single nutrient foramen, usually upon the posterior aspect 
of the bone. It is extremely minute in some of the ribs and varies some¬ 
what in locality. 

Cynocephalus possesses an ordinary and rather stout sternum, the parts 
consisting of spongy bone overlaid by an extremely thin outer covering of 
compact tissue. As usual in most mammals it is divided into the pre¬ 
sternum (manubrium), the inesostemum (gladiolus, etc.), and the 
xiphistcmum (ensifonn cartilage, or xiphoid appendage, etc.). Some¬ 
times the parts of the mesosternum are designated as sternebno, the whole 
being frequently called the “breast bone.” (Figure 17.) 

The prestem urn is here short and trihedral in form, with its blunt 
third angle situated mesially, and articulating in life with the anterior 
end of the first stemebra of the mesosternum. Tts outer anterior angles 
are for articulation with the first pair of costal ribs. The sharper antcro- 
mcsial angle has, running between it and the distal end of the bone, a 
low mesial raised crest which stands between the lateral aspects of this 
joint of the sternum. Dorsally it is flat, while anteriorly the triangular 
surface is very moderately concaved. Its longitudinal diameter averages 
about 8 millimeters, and it is scarcely any wider at its widest part in 
front. 18 

Passing to the mesosternum we find it composed, of four sternebrse 
closely resembling one another in form, and differing but little in the 
matter of size. They are vertically compressed, smooth bones, narrower 
at their middle than at their extremities, and in life articulate with each 
other in the manner usual among mammals. They average about 4 
millimeters in width, and rather more in length, the anterior one being 5 
millimeters long and the third or longest one about 8 millimeters long. 
They present the usual facets at their anterior and posterior angles for 
articulation with the costal ribs. 

The xiphistemum varies considerably in form, although it may be 
described as a cartilaginous appendage, about as long as the third ster- 
nebra. Occasionally it appears to be in two bits, one behind the other, 
the anterior one exhibiting a very faint disposition to ossify. Viewing 
the thorax from in front, it will be noticed that in most specimens the 

u The presternum in Cynocephalus id entirely different from that bone a* wc 
find it in the mole (Talpa europtra), as will be seen by examining Flower's 
figure of the latter. Osteology of the Mammalia, figure 34. 
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eternal ends of the seventh pair of costal ribs articulate with each other 
in the mesial line, and at the name time with the distal end of the last 
sternebra. The xiphisternum is united to the mesostemum at the dorsal 
aspect of this triple articulation; this is an unusual arrangement among 
mammals, possibly not existing in any other known species. It is entirely 
different in Talpa, and very probably in other insectivores. 

In the articulated skeleton the xiphistemum is about opposite the tenth 
dorsal vertebra, and the entire sternum has an average length of 4.5 
centimenters. 


[To be concluded .] 



ILLUSTRATIONS, 


PLATE A. 

Skeleton of n flying lemur. By permission. Reduced. From the mounted speci¬ 
men in the collection of the United States National Museum. 

Plate I. 

Flo. 1. Basal aspect of the skull of Cynocephalu* ; lower mandible removed, and 
a few teeth missing. Adult. Very slightly enlarged. Specimen from 
Professor J. B. Steere. 

2. Left lateral view of the skull of Gynoccphalua , with lower mandible 
articulated in aitu r and the dental armature complete. Hyoidcan ap¬ 
paratus removed. About adult. Very slightly enlarged, and in same 
proportion as figure 1. A specimen from the Bureau of Science, Manila, 
P. I. 

Plate IT. 

Fio. 3. Superior aspect of skull of Gynocephalua , lower mAndiblo removed. Same 
specimen as shown in figure 1 of Plate 1. Exact natural size. 

4. Lower mandible of Gynocephalua seen upon direct superior view. Dental 
armature complete. This jaw belongs to the skull shown in figure 3. 
Exact size of tht specimen. 

ft. Left scapula of Gynocephalua seen upon direct ventral view, and natural 
size. The absence of the superior angle, and the foraminal vacuities 
in the blade are normal. The rounded superior Angle of the right 
scapula in this specimen is perfect. The bone belonged to the same 
individual from which the skull and mandible were taken shown in 
figures 3 and 4. 

fl. Left femur of Gynocephalua seen upon anterior view and slightly enlarged. 
Note the almost entire absence of the pit for the ligamentum teres. 
From the same specimen as figures 3, 4, and 5. 

7. Lumbar vertebr® of Gynocephalua , being the third to the seventh, inclusive, 
and seen upon left lateral aspect. Natural size; from the same speci¬ 
men as the other bones in this plate. 
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NEWLY DISCOVERED BREEDING PLACES OF PHILIPPINE 

SEA BIRDS. 

Hy Dean (\ W'orcks mi. 

Cj! ill Is and terns in considerable variety lime long been known from the 
Philippines. Drown boobies, loo, have been recorded by various ornitho¬ 
logical collectors, but only one specimen of tile red-legged booby, and 
that nn immature individual, bad been collected in the Islands prior to 
June 25, 11)10, oil which date, when crossing the Sulu Sea between Ka¬ 
hlua Island and 'Puerto Prineesa. Palawan. 1 saw a large Itoek of these 
birds hovering over a school of fishes. I had the captain change course 
slightly so as In take the steamer near them, but they dispersed before 
ns. Several individuals Mew within long shotgun range of the ship and 
T had the good fortune In bring down a line, adult speeimeii which Cell 
into the sea Imt was recovered by stopping the steamer and lowering a 
boat. 

On July Id, 1010, on which date I was exploring the islands in Oreen 
Island Hay on the east coast of Palawan when I was heading for Keef Is¬ 
land, 1 saw, on the starboard how, a sandbar rising not more than a meter 
above the sea, the tide at that time being full. % While I was examining 
it through my field glasses, a large Hock of terns suddenly rose from it, 
and after circling for a few moments settled again. Although the 
breeding season for most birds was then well over, 1 was at a loss to 
understand why these terns should be gathered in such numbers upon a 
perfectly Imre sandbar unless they had eggs or young there, so ordered 
the steamer stopped and a boat lowered, and proceeded to investigate. 

1045R8 167 
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The* terns did not again tuke wing until we were close in shore, and 
then refused to leave the immediate vicinity of the reef, circling close 
over our heads. Nearly all of the individuals were black-napcd terns, 
Sterna mrJanauclicn Tcinniinck, hut by pure accident I killed a single spec¬ 
imen of the oriental roseate tern. Sterna gracilis (iould, which had never 
before been taken in the Islands. By watching sharply, L was then able 
to pick out and kill two additional specimens, recognizing them in flight 
bv (heir red legs. 

We found numerous eggs on the reef. They were deposited singly or 
in pairs in slight depressions in tin; sand, lined in a number of instances 
with hits of sea shell and of white coral. 

So far as I arn aware, this was the first time that terns have been 
found breeding in the Philippines. 

On August 504, 11)10, 1 joined Oeveinor-Oeneral Forbes and the Sec¬ 
retary of War on board the steamer Hizal at Capiz, Panay, mid was 
greatly interested to learn that on their way from Jolo to Puerto 'Prill- 
ecsa, (hey had landed on Ibinkoran Island in the middle of the Snlu Sea, 
finding great numbers of brown and red-legged boobies and some of the 
greater frigalo birds, as well as a few T terns. They had obtained speci¬ 
mens of all the species observed and had put them in cold storage so that 
I was able to make* positive identifications. They told me that there 
wen? many nests i 11 the trees and on the ground, hut that only one egg 
had been obtained. Upon examination I found that the egg was ob¬ 
viously that of a. booby, but w hether of a brown or a red-legged booby it 
was impossible to say. 

On September l(». 11)10, 1 had occasion to leave Manila on a trip to 
tin* west coast of Palawan and subsequently passed through Balahac 
Strait and sailed north along the chain of inlands and shoals which 
ex lends in a generally northeasterly direction through the Sulu Sea. 
Ihinkoran Island was reached early on the morning of September 50‘3. 
Fortunately the weather was calm and we were able to land at the south¬ 
western end of the island at G o'clock. From the steamer we had seen 
immense flocks of boobies circling about tbe island, which is covered 
throughout nearly its entire extent with trees, hut has at its western end 
sand-spits, partially overgrown with grass and hushes, while at low tide 
rough masses of coral rug are left exposed hy the receding water. 

We at once discovered that the red-legged boobies, Sul a pismtor (Lin- 
n.eus), were nesting in the trees, while the brown boobies, Sulu Icuru- 
gaslra (Boddaort), Avere nesting on the ground. A few moments’ ob¬ 
servation sufficed to show' that a number of red-legged boobies, which 
we found in, or close to. nests upon the ground, were not- their owners as 
we had at first, supposed, but were stealing nesting material from them in 
the absence of the brown boobies which had built them. 

With very few exceptions the nr-N on the ground contained no eggs. 
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We soon discovered this to be duo to the fact that two boat loads of 
Moro egg-hunters had on the previous afternoon removed every egg 
from the ground nests. Their boats were Rtill anchored on the shoal to 
the north of the island and were found to contain both boobies' eggs and 
sea turtles’ eggs in large numbers. 

Apparently they had been too lazy to climb the trees after the eggs of 
the red-legged boobies, some of which we were, therefore, able to collect. 

The Moros assured us that by noon there would he plenty of fresh eggs 
in the nests of the brown boobies, and this proved to bo the case. The 
boobies of both specie's were so lame that we experienced no difficulty in 
catching alive as fnuny as we needed for specimens, and we were also nblo 
to secure a very interesting series of photographs, and to observe closely 
the nesting habits of the birds of both species. The male and female 
brown boobies were readily distinguished by the fact that the former had 
the hare skin at the base of the bill and on the throat dark blue, while 
in the latter it was bright lemon yellow. 

The ground nests of Ihe brown Imobies were made of bits of rotten 
wood, dead leaves, small branches, and twigs to manv of which green 
leaves wore still attached. In fact, we saw Ihe birds breaking such twigs 
from the trees. The female usually remained sitting bolt upright in 
her nest, while the male brought nesting materials which he turned over 
to her. These she promptly put in place, not infrequently lifting and 
putting down repeatedly a given leaf, twig or hit of punky wood until she 
had placed it just to suit her. Occasionally the materials brought by 
male birds were rejected, and as a rule when the hitter endeavored to put 
any material in place in the nest, as was sometimes the case, it was 
thrown out by the females, which were evidently determined to construct 
their houses in strict accordance with their own ideas and to keep the 
male birds under proper discipline. 

In many cases the nests were in close proximity to each other and the 
male birds were constantly trying to steal materials from other nests. 
'This led to vigorous vocal protest, from the rightful owners and not 
infrequently to rough-and-tumble fights as well. The tights were all 
of short duration and quite bloodless. In no instance could wn see that 
one boobv really injured another. 

The red-legged boobies not only stole nesting materials from their 
brown relatives, hut quarreled shamefully among Iheniselves. 

Every bird which attempted to 11 y through Ihe air with a fairly size¬ 
able branch in its mouth was set upon by half a dozen others, which, in 
their effort* to make it drop its burden frequently drove it to the ground 
where it was vigorously mauled until it relaxed its hold upon the branch. 
Some other bird then attempted to fly off with it and was set upon in 
turn. These contests seemed always to end when a. lucky individual 
succeeded in getting to its nest with the coveted branch. 
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Both brown and red-legged boobies rose readily from the ground, and 
Hew among the trees with greater skill than one would have expected 
them to display, but if caught in grass or brush they were very helpless. 

Only a single frigate bird was observed, and this individual promptly 
left the island on our arrival. 

The eggs of the two species were indistinguishable. Each had a white, 
chalky oilier layer, with n harder underlying layer which was very light 
blue, in color. The female brown boobies were most reluctant to leave 
nests which contained eggs, and in some instances would not do so until 
actually pushed off. Upon the near approach of any member of our 
party, females which wen* sitting upon eggs manifested their uneasiness 
and nervousness by croaking and by picking lip and laying down bits 
of nesting material. In a number of instances they displayed great 
eonrage, staying by their eggs and pecking vigorously at the bands 
of those who attempted to dislodge them. When taking photographs 
with a (iratlex camera I had no difficulty in getting within four feet of 
nesting birds. 

In the course of the morning a fresh breeze sprang up and the tide 
which bad been low when we landed rose so that we could not reembark 
nn the windward side of the island but bad to send the boat around 
to the leeward side. We returned to the steamer at a quarter past 
twelve and I requested the captain to sail for Tuh-hataha, thinking 
we might find sea birds mi one or another of the several small islands 
which rise from this extensive shoal. 'The captain, however, objected, 
as we should necessarily have arrived at night. The position of Tuh- 
bataha is not definitely known, and there are a. number of bad outlying 
shoals, so that be did not deem it prudent to stand on and off in the 
dark. As an alternative lie suggested that we visit Macandcr Beef, 
where, according to the milling directions, sea birds had been seen in 
large numbers. 

At l.dd in the afternoon the steamer changed course sluirplv to the 
smith. Macandcr Beef had been sighted from the masthead considerably 
to the south of the point where it is shown on the chart. We reached it 
in half an hour and found it to he a mere sandbar about v ()0 meters 
long by ir>0 wide, rising not more than two meters above the water. 
It is surrounded by an extensive shoal over which we were* forced to 
wade and is absolutely devoid of vegetation. Drift wood lodged at 
its highest point showed that the waves break clean over it in very 
heavy storms, in spite of the sin ml which one would suppose would prevent 
anv such result. 

While still at a considerable distance, we saw through our glasses 
flocks ol birds Hying over the reef, and regiments of brown boobies 
sitting in long lines upon the shore. As we drew nearer we made out 
groups of northern Bergius's terns, Strma tmwotis Bangs, with young 
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which were big enough to run about freely and to take to the water 
upon our nearer approach. Upon walking up the steeply shelving 
sand beach we beheld a wonderful sight. Knormons numbers of sooty 
terns, Sterna f ust ala Linnauis, were standing on I he sand in great 
groups, containing fully adult birds in breeding plumage, immature 
birds which were dark brown or black with some white-spotted feathers, 
young still partially in the down but with wings feathered out, and 
freshly hatched chicks colored so like the sand about them that when 
they crouched flat upon it, with outstretched necks and extended wings, 
they disappeared from view before one's very eyes. Eggs were scattered 
around in large numbers, but many of them were bad ones which bad 
failed to hatch. Large solemn-looking chicks of the brown booby, 
still in I lie down, but apparently heavier than their parents, were 
sitting about in considerable numbers. There were also numerous breed¬ 
ing groups of northern Bergius' terns, with small chicks and eggs, in 
addition to the groups previously referred to which contained young 
big enough to run about actively. 

Immediately after landing we observed several noddy terns, A noun 
stolid us (Linnauis). A shot tired at one of these caused thousands 
upon thousands of birds to take wing. We worked actively until dark, 
taking photographs mid securing specimens of the several species of 
birds in different plumages, ami then returned to the ship heavily ladened 
with valuable ornithological spoils. 

I could not make up my mind to leave the reef without taking nd- 
ditinmil photographs. The light at the time of our arrival was very 
weak and it had faded rapidly so that I feared that many of the plates 
which we bad exposed would he failures. Therefore, we stood on and 
otr through the night. Thu current drifted us some four miles to the 
northward but we picked up the reef from the masthead at o.MO the 
following morning. 

On the afternoon of our arrival the birds had been kept in constant 
motion by the sailors who were running about in search of turtles’ 
eggs, and bv other members of our party who were looking in vain for 
insects or plants. 

Our two ornithologieal collectors remained on hoard to care for the 
material obtained the previous day, and I Limited the landing party to 
the Director of Liu; Bureau of Science, one Filipino collector, two sailors, 
and mvsclf. 

With difficulty the sailors were convinced that it was fo their interest 
fo sit down and keep still. 1 then got an opportunity to obtain some 
very interesting photographs. There were a few red-legged boobies 
on the reef, hut so far as L could sec they were not breeding. A number 
of brown boobies had deposited their eggs in hollows in the sand, as 
there was no nesting material available on the island, except a little 
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decayed wood laboriously torn from the few tree trunks which had 
drifted on to reef. One enterprising female had actually dug out 
enough punk to make a hollow in a log and had deposited her two eggs 
therein. 

Although the number of eggs laid by one bird seemed to be quite 
uniformly two, in only one instance did I see a brown booby caring 
for more tliun one young one. Photographs of the boobies could be 
taken at uny desired distance. 

1 found it possible to walk directly among the sooty terns. Allhough 
they at lirst llew away from my immediate vicinity they promptly 
returned ugaiu. The nesting groups of the northern itergius's ferns 
proved much more dillieult to approach, but by the exercise of a little 
care and patience I was able to get quiLc satisfactory photographs of 
one such group. I had never previously known that the birds of this 
species had the power of erecting the black feathers of the head so 
as Lo form conspicuous crests. One of the photographs reproduced 
(IMnte V, ligure 1) shows clearly that this is the case. Shortly before 
10 o'clock a strong breeze sprang up from the southwest. Immediately 
every sooty tern on the island, except a few of the downy chicks, 
faced the wind which proved to be the forerunner of a heavy shower. 
When the rain was almost upon us Doctor Freer tired at a frigate bird. 
Thousands of terns took wing hut instead of circling widely as they had 
previously done when alarmed, held themselves stationary in the air, 
hovering for a moment over their eggs and young, but utmost im¬ 
mediately dropping upon them again. After the rain began to fall the 
birds which were incubating eggs refused to leave them until actually 
pushed away, peeking savagely at the hands of intruders. 

I greatly regretted the? coming of this shower as 1 wished to secure 
more photographs showing the habits of the big booby chicks. When 1 
lirst landed I saw a number of chicks si retched out flat on the sand 
with wings extended and heads doubled back under their necks. 1 thought 
at lirst; that they were dead hut found upon touching them that they were 
very much alive. F then jumped to the conclusion that they were 
trying to hide, as did the little terns, hut after further observation oon- 
vinml myself that they were merely sleeping. In each instance when 1 
attempted to turn the camera ou them nt short range they woke* up and 
hopped awkwardly away. 

As there was no sheltering vegetation of any kind the* heat, upon the 
reef been mo intense as soon as the sun got well up. The booby chicks 
promptly took advantage of the shadows cast by older birds, often coming 
up from behind and flattening themselves on the sand with tlieir heads 
stretched under the tails, or even between the legs, of their mothers. 

As it was obviously unsafe to remain on the reeef a moment after the 
sea began to riso, wo reluctantly turned our backs on one of the most 
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extraordinary scenes which I have ever witnessed, waded out to the edge 
of the shoal, took the boat to the steamer, and sailed for Cavilli Island, 
where we arrived the next morning shortly alter daylight. 

Just before we left Maeander Reef three man-of-war birds had sud¬ 
denly appeared, hurrying in before the on-coming storm, and Doctor 
Freer had succeeded to our great satisfaction in killing two of them. 
When discussing our good luck on hoard the steamer the following even¬ 
ing it was suggested that it only remained to find frigate birds and petrels 
breeding on Cavilli! 

Just as I was going down to breakfast in the morning my son came 
running to tell me that frigate birds were hovering low over the steamer, 
and upon ascending to the upper bridge deck T discovered several in¬ 
dividuals within easy range. Wilhin the next few moments 1 shot nine, 
of which eight were recovered. By this time we could see frigate birds 
in large numbers llying over Guvilli Island, which like Bankoran Island, 
is heavily forest oil. Furthermore, we saw in increasing numbers, birds 
which we at first took for petrels, aiul it really began to look as if the 
wish which wo had expressed the night before was to he fulfilled. 

Immediately after breakfast we landed in the ship’s small boat, having 
as usual to wade for a long distance over a shoal'before reaching the 
bcacii. On our way wc shot a number of specimens of the above mentioned 
small pctrel-like birds, which proved to l»c of the genus Micrmwns. No 
representative of this genus had ever previously been recorded from the 
Philippines. Comparison with specimens in the United States National 
Museum shows that this is a species closely allied to Micnunntx Irnrnm- 
pillu$ (Could). It is described in this Journal as Mirranous trurreslpri 
McGregor, sp. nov. 1 

Upon arrival at the beach, Mr. McGregor, the government ornithologist, 
set oIT rapidly for a sand spit at the east, end of the island where 
lie expected In find Mit ranuus breeding, while the rot ol us went; directly 
into the forest, where 1 hoped to he able to kill some of the frigate birds 
which were flying just above the tree tops. To my amazement, I found 
countless thousands of Mirra nous nesting in the* trees. A single cartridge, 
loaded with a small charge of dust shot, brought down seven perfect 
specimens. Sailors were sent up the trees but found most of the nests 
empty. We had arrived too late to get eggs in any numbers. An adled 
egg was, however, obtained, and we also secured several well-grown 
nestlings which were photographed nt short, range. The frigate birds 
had apparently finished nesting hut immature birds were present in large 
numbers. 

Red-legged boobies were nesling in the trees, hut we did not see a 
single brown booby on the island. 


1 This Journal, Sea. 1) (1011), 6, 
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Male frigate birds, fr'rryuhi ut/nila (Linmcus), were flying about with 
tln-ir scarlet throat |Miucbes puffed out like children's toy rubber haloons, 
and a photograph was sec ured of a fine male which came down wounded 
and kept its throat pouch partially in Hated. 

Shortly before noon we returned to our steamer taking with us a 
splendid series of specimens of the I'rigule bird and of Micranoits, ami 
also a number of wood rats which were extraordinarily uhundunt. 

During the lunch hour avc run as near as possible to the Arena islands 
of which (here are two rising from an extensive shoal. Here we found 
two frigate birds; also a number of brown boobies nesting on the ground. 
We de<*i«led, however, that it was best to return to (’avilli Islam! and 
collect: carefully selected specimens of frigute birds in order to complete 
a series showing fully the immature and adult plumages. 

This we were able to do. A wounded bird which fell into the sea near 
shore served to attract others in large numbers so that we could select 
our specimens at will. We also obtained a good series of immature red- 
legged boobies. These birds displayed a great interest in us I with when 
we approached and when we left the island and in several instances 
attempted to alight upon us or our boat. 

.lust before dusk his we were leaving for the steamer we witnessed an 
extraordinary scene. Large numbers of red-legged boobies which had 
apparently been fishing all day began to return, bringing lish to their 
nesting mates and to their young. Thu frigate birds promptly formed 
a skirmish line and. singly or in pairs, attacked all comers, compelling 
I hem to give up their fish. Some of the boobies, possibly sophistic ated 
individuals which bad learned wisdom bv experience, actually handed 
their lish over to the frigate birds and so escaped without much drubbing, 
hut less experienced or more ohslinntc individuals which at first refused 
to disgorge were vigorously punished until they changed their minds and 
threw’ up their lish which were most adroitly caught in the air by their 
piratical enemies. In one instance two frigate birds set upon a booby, 
one of them attacking him from above and the other Hying below to 
catch the fish which he dropped, and getting five out of seven. Soon the 
incoming hobbies began to arrive in (locks and the frigate birds were not 
able to set upon them all. so Unit many individuals got through to the 
island. Once among the lives they were left in pence. 

A trip should he made to ( avilli Island earlier in the season when 
Mirra nous and possibly also the frigate birds will be found mating. 

On .lime 2."», DUI. 1 sailed from Manila with (lovernor-(Jeneral Forbes 
and others on a trip to the (’alamianes Islands, Fa In wan, the Sulu Archi¬ 
pelago, and Mindanao. On tin* evening of June we lefL Puerto Prin- 
ccsii for Sibufu and Sitanki. and as the weather was unusually calm 
decided to go by wav of Tiih-hataha I'eef which I bad never previously 
succeeded in visiting. 
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Early the following morning we readied tliat reel' finding, near its 
exterme northern end, a low Hal sandy island called Usong. It is smne 
100 meters long by 150 wide. The sailing directions state that this 
island has upon it a rock 20 feet high, as well as some trees, hut this 
is not the ease. A boat belonging to some turtle hunters was anchored 
just off the beach and they had erected on shore a small hut thatched 
with nipa-palm leaves. Doubtless some timid navigator passing the 
reef at a distance mistook such a house for a rock. 

There was no vegetation on the island except a lew plants of purslev." 
There can never have been any trees there as the waves evidently dash 
clear across it fluring violent, storms. 

itrown boobies in enormous numbers were nesting in the sand. 

Near the center of the island there was a large colony of black and 
white boobies, which we at first mistook for red-legged boobies. Presently, 
however, the Governor-General called my attention to the fact that they 
were not red-legged. On the contrary their legs, feet, toes, and nails 
wen* of a very dark lead color. Tmloed they were almost black. Their 
bills were dull yellow and the bare skin at their bases was of the color 
of lliat of the feet and legs. 1 have since identified these birds as belong¬ 
ing to the species Sufn rynnnjiM (Sundew), a species not previously 
recorded from the Philippines. 

There were numerous noddy terns, A huiis sfolidns (Linnacu>), «»n 
the island and they were nesting on the ground among the pursclv plants. 
W o did not lind any of them nesting on the bare sand. 

'There were also a number of large and interesting groups of northern 
Sergius's terns. The egg hunters had gathered the terns' rgg< into 
heaps preparatory to carrying them off. I compelled these misguided 
individuals to leave the birds undisturbed throughout tin* day, and with¬ 
in a short, time the terns had scattered the heaps of eggs over the sand 
and were incubating as busily and contentedly as if nothing had 
happened to disturb them. 

After gathering numerous typical eggs for the collection of the Bureau 
of Science, shooting a number of fine specimens of the breeding birds, 

and taking a scries of phoLographs, we sailed to the south skirting 

the eastern edge of Tuh-hatahn Beef until the small island on Black 

Bock Beef hove in sight. Meantime we had passed near a second 

small sandy island on Tuh-hntalin Beef. It seemed to he i-mcred with 
brown boobies, as was the island on Black Bock Beef. We landed on 
the latter, iinding numerous nesting brown boobies and northern Ber- 
gius’s terns, but nothing else. 


* PortuUltra ulcntcca L. 




ILLUSTRATIONS, 


(IMiotographn by WorcuHtor niul t'ortoz.) 

Plate J. 

Brown Looby ; *S Uila Icumyastni (Boddaert). 

Plate II. 

Flo. 1. Female blown booby with two large chicks. Maeaiidrr Reef. 

2. Brown booby with nest and egg. lhuikoinn Island. 

Plate HI.. 

Fki. J. Nest and egg of reil-leggeil booby, Hula pi scalar (hiiiiucus). Banco run 
Island. 

2. Red-logged boobies nesting. Iltinkoriui ImIii» icl. 

Plate LV. 

Flo. 1. Sooty terns, Sterna fnscuta (Limueiis). Marauder Reef. 

2. Group of sooty terns nesting. Mneninter Reef. 

Plate V. 

Flo. I. Northern Hcrgiu. | ’s terns, Sterna bnreotis Ibings, nesting. A sooty tern 
in the foreground. Macnndcr Reef. 

2. Fggs and young of nortbeu Bcrguis's tern. Mueander lteef. 

Plate VI. 

Flo. 1. Boobies on (Tsong Islanil. Tub-bat alia Reef. 

2. A group of sooty terns, chiefly' immature. Boobies in tho background. 

Plate VII. 

Flo. 1. Young of Micranaus icurccstcri McGregor, sp. nov. in nest. 

2. Bankorau Island from the north. 


Plate VIII. 

Sula cyan ops (Sundev.). Usong Island, Tnli-hatalia Reef. 
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HYBRIDISM AMONG BOOBIhS. 

By Dean t\ Wokcesteh. 


Oil the morning of June ?!>, l!Hl, while observing the hoohies on 
l'song Island at the northern end of Tub-hat aha Reef, I saw and shot 
an extraordinarily colon'*I individual which had every appearance of 
being a hybrid. This led me to walk the lengt h of the island sex oral 
times, carefully searching among the thousands of nesting birds lor other 
similar individuals. I found two, and 1 am sat is lied that there were 
no more. 

What interested me still more was to liud a female Sulu ryano/is mated 
with a male Sit In teucofjnstrti. The latter was in full breeding plumage 
and his sex was conclusively proved hy the color of his legs and feel 
and of the hare skin of his head. 

The strangely matched pair had a nest to which they promptly returned 
whenever I drove them away. It contained no eggs, hut this was 
a lack which was evidcntlv soon to he remedied! There was no possible 
doubt that the birds were mated, and it seems not improbable that tin? 
three hybrid individuals observed, all of which proved to he fully adult, 
may have been their offspring. 




ILLUSTRATION. 


Plate I. Portion of colony of nesting boobies on Usong Island showing a 
male Su la cyanops (Sum lev.) mated with a main Sale huroyasha ( Hoddnei 


( Photograph hv Worcester. 1 
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RECORD OF A PUFFINUS NEW TO PHILIPPINE WATERS AND 
DESCRIPTION‘OF A NEW SPECIES OF MICRANOUS. 

Jly Kir il ahi> (\ McOreiioh. 

(From- the Section of Collection of Natural History Specimens, Hioloyical Labor¬ 
atory. It urea a of Science, Manila. I \ /.) 


Pufffnus chlororhynchus (Jonld. 

A female of tliis species of shearwater was raptured aboard lhe Tidled 
Stated Army transport ('rook, July JO, 1010. <>(T the Zamhalcs roast, 
Luzon. Length, 230 millimeters : extent of wings. 000. ljegs anil feet 
pale bluish white, brown along the outer side; bill dark horn-brown : iris 
brown. No. 13112' Bureau of Science, collection. Collected by Dean 
C. Worcester. Dr. Charles \Y. Richmond of the fnited States National 
Museum has examined this specimen and agrees with my identification 
of it. 

Mtcranout Worcester! uov. 

Type .— No. 1300, adult male. Bureau of Science collection, (-ollecled 
on Cavilli Island, Siilu Sea, Philippine Islands. September 21, 1910, 
bv Dean (■. Worcester, It. C. Mctircgor, and A. Celestino. Bill black; 
tarsus and toes dark, reddish brown ; nails black. Length, 355 milli¬ 
meters; wing, 222: tail, 120; exposed culmcn. 13; bill from nostril, 31; 
tarsus, 21 ; midtile loc with claw, 38. 

Specific characters. - V bis species is iindoiibtedly closely related to 
.1/. leucoiapillus (build, but it differs in having a darker, graver tail, and 
soinewJiat longer toes. 

Immature .—Large nestlings with reel rices not extending beyond the 
toes resemble the adult in plumage, but the forehead, crown, and nape 
are nearly pure white instead of ashy gray. 

Nest and egg .—The nest, of Micranous trorccstrri consists of >l mass 
rff leaves with little or no depression for the egg, and is situated on the 
branch of a tree. A nest is about 10 centimeters in diameter. The 
only egg collected by us contained a dead chick and measures 4(> by 27 
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millimeters. Color dull while with a few, large spots of burnt umber 
about the larger end. 

Hnnarks .-As described by Worcester this species is abundant on Ca- 
villi Island during its breeding season. Several of our specimens have 
been examined by l)r. Charles W. Richmond to whom T am indebted 
for note's on the various speeies of tlie genus. r rbe species is named 
for Mr. Dean C. Worcester through whose interest and efforts it was 
discovered. 
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THE SKELETON IN THE FLYING LEMURS, GALEOPTERID/C. 


By II. \V. SiirKi'.i.iiT. 

( W’ns/iinijtun. II. C.) 


( Cnnrlililrtl.) 

the siioruiKB (iiui)TJ-:. 

Comparative anatomists have observed great dilTcrcnccs in tIn* nmr- 
phology of the shoulder girdle among the various representatives of the 
Insectivora, not. finding Ihis struelnre alike in any two families of the 
order. Cijnocephalns lias the two bones composing it. the elaviele and 
the scapula, reninrkalily well developed and in full proportions for the 
size of the animal. 

Making the usual articulations with the sternum and the scapula, we 
linil the elaviele to he a large, strong hone. [Is extremities are enlarged 
to support the Articulatory facets. The shaft is stout with its continuity 
of nearly uniform caliber, and presents two curvatures. About two- 
thirds of its mesial length offers the least apparent curvature, being 
slightly and uniformly bent so as to present the concavity to tbe front ; 
the remaining third of the hone makes a very decided curve to arri\e 
at its scapular articulation. This part of its shaft is somewhat anlero- 
posteriorlv llaltencd, or rather compressed, being nearly ilal behind and 
concave in both directions anteriorly. In the normally Articulated skele¬ 
ton. this curvature allows ihe clavicle to pass over the prominent coracoid 
process of the scapula, and brings its outer extremity in articulation 
with the external process of the two apophyses which finish off the upper 
end of the acromion process of the scapula. In one of the specimens 
from the Bureau of Science (2) the clavicle has a length of J.ii centi¬ 
meters while it is only .'hi eentimeters in the Sleere specimen, and J.o 
centimeters ill tile remaining individual (.»). Therefore it averages .'ho 
eentimeters in length, and is about as long as one of the. thirteenth pair 
of true, or vertebral, ribs of the skeleton to which it belongs. 

It is somewhat remarkable that the scapula in some specimens of 
('ijnoct'pfuilus does not fully ossify, this lack of ossification occurs in tin* 
so-called “blade" of the hone ( Plate II, figure J (1): sec explanation 
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of plates), while in others it is very complete and rather thick (2, 3). 
Again, the scapula ill diifcront individuals is prone to vary in some of 
its characters, hut to no greater extent than we find among a series of 
human scapula; chosen from adults of the same sex and race. One of 
the skeletons sent by Mcdrcgor (2) has the scapula thoroughly ossified, 
<|iiitc purled, and presenting all the characters of the bone as they occur 
in our subject. It is here seen to be a distinctly triangular hone with 
all its parts highly developed. 

Facing upward and inward, the glenoid cavity is rather extensive; 
the concavity is pear-shaped in outline, and the. small end extends upon 
the base of the coracoid process. From the glenoid cavity to the inferior 
angle we have the external or axillary bonier, which here presents a 
notable departure from mammalian scapula; generally in being broad 
and Hat for almost its entire length to the lower point of the hone. This 
Hat border is of uniform width to it* termination, that, is about 4 milli¬ 
meters, and appears as if it had been formed hv bending that much 
of the blade of the bone abruptly, at a light angle toward the spine, 
thus creating a deep “infraspinous fossa*” lmt adding nothing to the 
ventral aspect of the hone. The vertebral or internal holder is not as 
long as the axillary one, and its margin is only very slightly thickened 
for its entire; length. The two borders make an angle of 30° with 
each other, and the angle thus formed, or the inferior angle of the 
scapula, is here rounded ofT rather than acute; the sizable hit of the 
apex, evidently formed from the ukiihI independent center of ossification, 
has not yet united with the blade of the bone. 1,1 The superior border, 
extending from the inner base of I he coracoid process to tin* angle 
which in anthropotomv is known as the “superior angle.” is here sharp 
and uniformly concave throughout: its length. The superior angle 
is about a rigid angle and is rounded as in most mammalian scapula 1 . 
The superior border is only about one-half as long as the axillary one ; 
the vertebral border stands between the two in this respect. A supra¬ 
scapular notch hardly exists in the superior border near the coracoid 
process; indeed, although the greatest concavity of the border here is 
where it usually occurs, no such break in its continuity is to be dis¬ 
tinguished. At ils imrrowist part the neck of flu* scapula measures 
jtisl I centimeter* and likewise this is the thickest pail of the hone 
aiitcio-postcriorlv. it being about 0.5 centimeter just within the glenoid 
cavity. 

'“This indicates tlml the animal was still in a subadult stage when killed. 
Complete union has taken place in the other two specimens (I and 3) from whieh 
wo conclude that they arc more advanced In ago. Tn the human species it is not 
until the sixteenth year that this epiphysis unites with the rest of the scapulu at 
this point. 
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Smooth and quite level, the subseapular fossa on the venter of the 
bone exhibits hardly any muscular ridges, the only one of any prominence 
being a mere indication of such extending from ihe neck to a mid-point 
on the vertebral border. Even this may be absent from some specimens. 

The coracoid process is represented by a straight, somewhat flattened 
rod of bone, that may attain a length of nearly 1.5 centimeters. It is 
extensively attached to a raised base or pedicle at the junction of its 
inner and middle thirds. This gives rise to a long and a short process, 
the first assisting in the formation of the articulation for the humerus, 
and the inner and shorter one for ligamentous attachment. Its long¬ 
itudinal axis makes an angle with the long axis of the acromion process 
of about (10°, and an angle of about, one-half as many degrees with the 
plane of the scapular blade. Thus it. will be seen tlmi the coracoid is 
not bifurcated as stated by Flower but simply produced both ways 
from its base, in the same straight line. 

Very conspicuously developed, the spine on the dorsum of the scapula 
commences superiorly or. perhaps, what may be called externally, beyond 
the glenoid cavity. Here supports a large acromion process and a 
met acromion; this is followed by a somewhat flattened pedicle to the 
scapular neck, and from there on it becomes a thin lamina of bone which 
gradually slopes away to a point near the middle of the vertebral border. 
'This osseous partition creates the supraspinous and infrnspinous fossa*, 
which are thus thoroughly defined. 'The latter is about twice the size 
of the former, and lengthwise is bounded by the aforesaid spine on Hie 
one hand and by the raised axillary, described above, on the other. The 
scapula makers the usual articiilations with the humerus and clavicle, and 
Inis attached to it, either l»v origin or insertion, a number of important 
muscles and ligaments. 

Til K I'KI.VIS. 

Beyond a few unimportant individual variations, the pelves (Plate 
III. figure 8 ; Plate IV, figure 11, and Plate V, figure IT) of the three 
specimens of (' tjitocrjihnlus at hand present the same characters for 
description. On tlu* other hand this part of the skeleton differs widely 
in its morphology among the Insectivora as a group, being long in some, 
short in others, while in such genera as Sorr.r, Tal/in, and (■hvtjsochlon a 
a wide interval separates the pubic hones at the mesial line below', where 
they usually unite. 

When submitted to ordinary maceration in water the two ossa in- 
nominnta readily part company with the sacrum and with each other. 
This happened in the ease of the Sleeve specimen here shown in figures 
S and 11. One of the most striking features of the pelvis in Cynocirphatu* 
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is its unusual length as compared with its width; the former being 
about 8.7 centimeters and the latter 4.:i centimeters taken opposite the 
acetabuhe. 

Its articular surface for the sacrum is upon the inner side of the ilium 
about 1.7 (rent imeters from the "crest,” and covers an ami of a little 
more than 1 centimeter in length. Uorsally, this area projects as an 
elongated, sharp crest; otherwise it is entirely confined to the surface 
of the ilium proper and is faintly divided into two facets, a long posterior 
or dorsal one, and a shorter oval one, parallel to and in close contact 
with it. 

Mower has stated that in '‘(inleupitlirciM' 9 the symphysis pubis “is 
long, as in the Carnivora, and becomes nnkylowrd.” - 1 He is certainly in 
error in this statement for in all the specimens before me the symphysis 
puhis is reduced to the merest contact of the bones, the area being very 
small, and ankylosis never results. (See figure 14.) As be states, the 
symphysis is long in most Carnivora, and this can he easily verified by 
examining the pelvis of any of the Fclida*. 

111 (he articulated skeleton of Cjjnuccfilialf/ts the preaeetabular portions 
of the ilia are nearly parallel to each other and lie in a sub transverse 
plain* that makes hut a slight angle with the longitudinal axis of the 
lumbar and sacral vertebra*, 'flic anterior presacral portions of the ilia 
are directed upward, forward, and outward ; the flee extremities, which 
are slightly enlarged and rounded, are about opposite the neural spines 
of the vertebra*. Thus it will be observed that all the preaeetabular 
portion of the pelvis affords hut very slight protection to the contained 
abdominal viscera: it does afford protection to some extent laterally, 
and in conjunction with the sacrum and leading caudal vertebra*, to a 
greater extent dorsal I v. 

,11 remains to say of the preaeetabular part of an ilium that it is 
sigmoid in form, and for the mosl part suboylindricnl, although exhibit¬ 
ing slight longitudinal llatness dursally, mesiallv, and externally. This 
rod-like part of the ilium gradually expands as it comes to the acetabulum 
which it assists in forming. The latter is large, being over 1 cenli- 
mcLcr in diameter, and presents all the usual mammalian characters. 
Its cotyloid notch is wide and rather deep; the cotyloid articular ring 
is well developed: while the hone at Ihe bottom of the cavity often 
very thin and always translucent. As usual, it is formed by the three 
pelvic hones, the ilium. Hit 1 ischium, and the pubes, the* sutures among 
which have become entirely obliterated within the cotyloid cavity, in 
fact the only sutural line that persists throughout Ihe life of the in¬ 
dividual among any of the three pelvic hones is the one between the 
rami of the ischium and pubes. It is very distinct in all specimens at 
hand, and probably is invariably present. (Figure I I.) 


=l Osteology of tin- Mammalia. ;*JU. 
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The postucetabular portion of the pelvis* is trinngulnr in outline, the 
acetabulum occupying one angle, the symphysis pubis another, and the 
remaining one being at the tuberosity of the ischium, the last two being 
rounded otT. Upon its mesial aspect this part of the hone is uniformly 
and moderately concave throughout., and entirely unmarked by elevations 
or depressions. It encloses the very large, oval, obturator foramen, the 
larger end of which is formed by the ischiopubic rami, where, its margin 
is sharp and clean cut, it being thicker and more rounded for the 
remainder of the curve of this vacuity. 

Kxtcmally the surface of the post acetabular part of the pelvis is like¬ 
wise smooth, with its convexity corresponding to the concavity of the 
mesial aspect. l»ut one muscular line marks it, and that the usual one, 
halfway between tlie obturator foramen and the tuberosity of the ischium, 
indicating the limitations of the areas where arise certain important 
muscles of the thigh, or more exactly, of tin* posterior femoral and 
adjacent regions. 

The external borders hounding this post m et almlar portion of the 
pelvis are rounded, smooth, ^nd continuous for the pectineal line, con¬ 
tinuous and slightly thickened for the ramal line*, and considerably 
thickened where formed dorsally by the ischium. The ischium presents 
two prominent tubercles just, without the rami of the cotyloid cavity. 
They are separatee! by a shallow valley or notch, and the anterior one 
has generally been designated as the “spine of the ischium," at least, it 
lias been so-called in the Imrmin skeleton, where it allYirds surface for the 
origin of the gemellus superior muscle, the gemellus inferior arising 
from the other tuberosity. These muscles among the lower mammal in 
are generally known as the gemellus anterior and gemellus posterior, 
owing to the direction of the longitudinal axis of the body. 

Till-: SKKI.KTOV OF Till-: PECTOIMV. I.IMII. 

Roth pairs of limbs in (Jynnrr/thnl its are fully and powerfully 
oped, and they present many points of considerable interest. In writing 
upon the subject of “the adaptive changes which take place in the seg¬ 
ments of tile limbs proper in various animals." Mower- 2 lias said: 

111 wlint may lie eojisiifercd t lie- first -tage *if modi lira I imi eneh segment of t.ho 
limb is simply lirnt upon tin- mu? above it. Tin* proximal segments (humerus 
anil femur) remain unchanged in position, tin- dorsal surfaee still looking upwards, 
and the ventral surface downwards, tin* middle segment is brut downwimls, ho that 
its ventral surface faces inwards and its dorsal surface outwards; and tlio 
joints between these segments (elbow and knee) form prominent angular pro¬ 
jections. 

The third segment being bent to a greater or less degree, in the opposite direc¬ 
tion to the middle one, retains much of its primitive position, the dor.su 1 surfaco 
being directed upwards and the ends of the digits pointing outwards. The rela¬ 
tions of the prc-axinl and post-axial borders of the limb are unehanged. No 
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mammal liabituallv nirriu* it* limbs in thin position, although the climbing 
OaleupUhrvun and the Sloths arc not far from it. It is, however, very nearly 
the normal position of some Keptilcs, especially the Tortoises, although it is 
ill adapted for anything but a very slow and clumsy mode of progression. 

in Ci/Hucr/ihafux the humerus makes the usual articulations with the 
acapnia proxinially, ami the radius and ulna distally, that are seen among 
mammals generally. These articulations arc in all cases extensive and 
the joints very perfect anatomically. 

The left humerus of the eolugo (figure 15) offers tlic following points 
for examination, some of which are better seen in the right humerus 
(figure lf>) from the same skeleton, this being due to the different posi¬ 
tions in which the bones were photographed. Its characters, including 
its length and to some extent its size, vary somewhat in various in¬ 
dividuals. It is considerably shorter tliun the ulna or the radius; in 
man it is the longest hone of the arm. 

Viewed in its entirety, upon either its direct inner or outer aspect, 
thi! humerus is seen to possess for its continuity the true “sigmoid curve.” 
This curve starts at the head and terminates with the trochlear extremity, 
ignoring the prominent ridges its shaft is for the most part subcylindrica! 
in form, the principal departure being at the distal end which is ex¬ 
panded to support tlie trochlea* for the bones of the anLihrnchium. It is 
uniformly smooth, and pierced by an oblique, nutrient foramen situated 
uhout 2 centimeters distatl of tin* articular part of the bead, on the 
posterior aspect. 

The very conspicuously elevated deltoid ridge with ils thickened edge 
extends down the shaft, on its anterior aspect, for about one-third of its 
length. It commences al the head and slopes away rather abruptly 
distnlly. Its nearly straight free margin is almost parallel to the shaft's 
long axis, its sides being smooth. On the other hand the supinator ridge 
is low, sharp, and thin, extending from the external condyle almost to a 
middle point of the shaft, following accurately the lower sigmoidal 
eiirvature of the latter, where it is gradually lost. _ 

Among mammals we rarely meet with the humerus possessing a more 
perfect head than it does in (\ijnnrrphahis, in which genus it is almost 
a complete and entirely smooth hemisphere. For the most part its 
articular surface is distinctly differentiated by its circular limiting line 
and surrounding shallow groove or neck, the major part of which is seen 
on posterior view. It reminds one of the humeral head of anthropotomy 
and surmounts tin* shaft in a very similar manner (figure 15). Upon 
either side of it the greater and lesser IiiU*rosiiics are well developed, the 
comparatively deep bicipital groove passing tin* latter down the shaft and 
the side of the deltoid ridge. 

At the distal extremity of the hone, posteriorly, the olecranon fossa 
is very deep and markedly defined. Ils osseous base is thin, and may 
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Ih? perforated hy a mimde foramen. The internal and external condyles 
are large, and pitted for the origin of eertain muscles upon either side. 
Above the internal condyle, anteriorly, there exists a delicate span of 
hone of tin great length. It passes, ns a gently curved arch from the 
condyle, obliquely toward the center of the shaft in it proximal direction 
forming the suprucondvloid foramen (lignre 1 o), which gives passage 
and protection to the median nerve and brachial artery. Where high 
division of the brachial occurs, the nerve only, ns a rule, passes under it. 
hut may In? accompanied by the ulnar-interosseous artery. 

The distal points of the trochlea and enpitellum lie in the same 
horizontal plane to which the axis of the shaft is perpendicular, hatch 
constitutes a prominent tuberosity separated distnllv l»v a well-marked 
valley. Both in front and behind they rise to the same transverse line 
on the shaft, ceasing at the distal boundary of the olecranon fossa poste¬ 
riorly, and at the rather shallow depression intended for the ulna 
anteriorly. The smaller tuberosity is Hat upon its internal*aspect, while 
the capitcllum for the radius is fully double the size with a roundly 
convex articular surface. The average extreme length of the humerus 
is about 10.2 centimeters. 

Judging from the material at hand it would appear that when the hones 
of the arm art* .normally articulated they admit of extreme llexion to a 
far greater degree; than they do of extreme extension, that is. extension 
to the extent of bringing the long axis of the shaft of the humerus and 
the ulna into one and the same straight line. 

'The radius is a very strong and nearly straight hone with enlarged 
extremities and subc; lindlical smooth shall. It has an average extreme 
length of 12.2 centimeters, or two centiineters greater than Hie humerus. 
(Plate 111. figure 0.) At its proximal end, the tuberosity for the in¬ 
sertion of the tendon of the biceps, is represented hy a short longitudinal 
crest, terminating in a grno\e near which we usually discover the opening 
of a small nutrient foramen. Above tin* tuberosity the hone is some¬ 
what constricted to form Ihe neck of the radius and the latter is sur¬ 
mounted hy tin* head of the horn*. The head is large, oval in outline, 
and at its summit exists the rather deep concavity for articulation with 
the capitellum of the humerus, while its marginal articulatory surface 
for the ulna is about 2 millimeters deep. The outer lower third, or 
more, of the shaft is flattened, forming a surface to which the distal 
fourth of the ulna is firmly attached by ligament. Anteriorly, on its 
expanded part at this extremity, we note the live conspicuous longitudinal 
grooves intended lor the passage of the extensor tendons as they go to 
the hand. A sharp, peg-1 ike, styloid process projects forward at tin* 
outer side of the hone, hut does not extend beyond the border over which 
the extensor tendons pass. Internal to this process is n deep, elliptical, 
transverse facet for articulation with the first row of hones of the wrist 
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or carpus. The interosseous space existing I.h; tween the articulated ulna 
and nidius is long iind narrow. From a study of the various articula¬ 
tions of the aid ibrnchimn it would appear that during life the power 
of pronation and snjiination must he somewhat- limited. 

A very considerable amount, of atrophy marks the development of the 
ulna of Cynoni/thahts. To some slight extend this involves the head of 
the hone, hut is far more evident in the shaft. (Hate III, figure II.) 

On llu* whole the ulna is very straight from one extremity to the 
other, slraighter distallv than represented ill figure U, where some cur¬ 
vature is shown due to long maceration and subsequent drying. It has 
an average lenglh of l?.l centimeters, or is practically of the same length 
as its companion in the antibruchiimi; it holds a poslaxial position with 
respect to llu* latter in the normally articulated skeleton. Among other 
mammals, where the ulna is fully developed, it is a much longer hone 
than the radius, due principally to its extension at the elbow. This is 
the case in man, in the Fell die, and in many other mammals. 

In the subject here under consideration the shaft of the ulna below 
the head is considerably compressed from side to side and longitudinally 
grooved for some little distance on its radial aspect, thus giving rise to 
a sharp margin for the attachment of the interosseous membrane. From 
its coionoid process to its distal apex the shaft contracts very gradually 
and uniformly, and where the lateral llatlening ceases it becomes more 
or less compressed in the opposite direction, a. condition which continues 
to its distal end. On its outer surface this Hat ness is continuous from 
one end of the bone to the other. In human osteology this outer surface 
is described as llu* posterior surface of the ulna. 2:1 

Distnlly, the ulna is carried finally to a very sharp apex, or point, 
which in the articulated skeleton is found just above the styloid process 
of the radius. This point, together with the lower fourth of the hone, 
is closely applied to the shaft of the ratlins anil is held there by a linn 
ligamentous attachment. Thai it ever actually ankyloses with the radius 
is very much to he doubted, as ordinary maceration is quite sufficient to 
separate the two completely. 

Froximally, the greater sigmoid cavity is circularly concave and not 
very wide, allhough withal of good si/e; it; is overarched by the olecranon, 
which is here concave on its summit, uniformly thick from before, back¬ 
ward, and pretty well tills tin* deep nlr<-rniioii fossa of the humerus when 
the limb is fully extended. There is not the slightest evidence of any 
longitudinal division of the greater sigmoid cavity by a raised central 
ridge as in man and other mammals. 

Hoth the lesser sigmoid cavity and the coronoid process are well deve¬ 
loped, (he former being but very slightly concaved with its limiting 
margin sharp and circular in outline. On the radial ns peel of the head 

^ (liny’s Anatomy 1 1.S7U), li^. 1 ;>s. 
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a deep notch marks the boundary between tile two sigmoid cavities, while 
on the opposite side the limiting border is continuous and distinctly 
circular in outline (ligure SI). It is unnecessary to add that such an 
ulna as Cynoccphalli* possesses takes no part in the carpal articulation. 

'The hones of the arm and forearm vary among the Insertivora to a 
very marked degree; us, for example, among the hedgehogs, moles, and 
shrews; and it. is said that, the ulna in .IA throsrclidrs and 
is atrophied distally as in tin? cohigo, Imt whether in these animals it 
eoossilies with the radius ut that end may he open to question. 

According to Flower: 

Among the insect ivora, the scaphoid mui lunar (in llu* carpus) coalesce in 
tJntropithccuH, Tuptiia, (Jentvtt's , Solenodon., Hnnumts, ami tiifnumm, but ill 
most of the oilier forms these bones are distinct-. A distinct os cent rale is found 
in all except Oalropilhrrus, l*otnmo<ju 1c, Chrysochloris, and ftnrcjrr* 

A very careful mieroscopical examination nf two wrists, or carpi, in 
two different specimens of the material at hand, proves beyond all que-dion 
that this statement, in so far as ( ’ynut cfilmlus is concerned. is quite in¬ 
correct. All of the eight usual hones of the carpus are to he found in 
this animal. They an* especially well developed in tin* maims of Stceio's 
specimen, tin* one from the right pectoral limb having been very carefully 
examined by me under a high-power lens. There are four hones in the 
prnxiuiul, and ail equal number in (In 1 distal iow. 

Commencing at the inner end of the proximal row (ulnar side) we 
find the pisiform to he represented by a rather large, elongate ossicle 
that has a facet upon its mesial aspect merging with another distally, the 
lirst articulating with the cuneiform, and the latter with the unciform, 
as in the Felicia 1 and probably other mammals. Cuneiform, one-third 
larger than pisiform, is of an irregular cuhoidal shape, with a small facet 
for pisiform, and a larger one for unciform and semilunar, the latter 
being much concaved. 

Tile semilunar is larger Ilian any three of I he other carpal hones taken 
together, and is the only one of the wrist that articulates with the former. 
'This il dues with its large semi-ellipsoidal facet on its proximal aspect, 
intended for the articulation at the distal end of the radius. Its outer 
extremity also has a rather large, nearly circular, facet with which the 
scaphoid articulates. l)istallv, the hone presents a raised, lidgelike, longi¬ 
tudinal articulation for the trapezium: this is separated by a deep 
groove from a larger, central, likewise longitudinal, raised facet, which 
articulates with trapezoid and os magnum. More internally it offers a 
small articular surface to the unciform. Thus if will he seen that the 
semilunar articulates with no fewer than seven hones, viz: radius, 
cuneiform. 

«Osteology of the Mammalia (lSH'i), 28!). This authority’s description of 
the hand in the insect ivores will hardly apply with ft ecu racy to the colugo which 
ia untiBuully large. 
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unciform, magnum, trapezoid, trapezium, and scaphoid. Scaphoid is a 
small com pressed hone, hut is lurgor than pisiform; it has hut A single 
articular facet covering its entire mesial aspect that articulates with a 
similar facet on semilunar. It is connected with the trapezium by liga¬ 
ment only.*’ 

Trapezium of the distal row is only exceeded in size by the unciform. 
It is of an irregular culioidal shape, with articular facets for the proximal 
end of pollcx metacarpal, trapezoid, and lunar. Above it, attached by 
ligament only, we iind the scaphoid, while mesinlly it presents a small facet 
to the proximal end of index metacarpus. 

Having very nearly the same form and size, either being para I lelepi pedal 
with respect to the former, the trapezoid and os magnum articulate with 
each other and both with semilunar. Trapezoid also articulates with the 
metacarpus of index digit, as os magnum does with the same hone of the 
middle finger. 

rnciforni is a cube of irregular shape, the last carpal in the distal 
row on the ulnar side, tliat articulates with lunar, cuneiform, and the 
metacurpus of miniums digit, and the inner side of the base of the meta¬ 
carpus of the fourth phalanx. Its palmar process is hut feehlv developed. 

The maims of Cynawphalu* is large in proportion to the size of the 
animal, and exhibits in its skeletal morphology the chief uses to which 
it is put. that is, being lilted to serve the purposes of climbing rather 
Ilian of prehension. It is especially long and rather narrow, being 
armed distallv with very ellicieiit and powerfully hooked claws. It is a 
pcntadactyl member with a short pollcx and lour elongated digits. All 
the phalanges composing these digits present the usual characters seen 
among ordinary small mammals. Their shafts are very nearly straight 
and ipiite cylindrical, while their distal extremities, or heads, support the 
usual double trochlea* for articulation with the phalanx next beyond 
them in curb instance. The base of each of these long bones is larger 
than its head and also presents an articular facet, which is oval and 
concave to receive the head of the phalanx next behind it. The ungual, 
or distal, joints are entirely different and will he described further on. 
The metacarpus consists of live hones; distally they articulate with the 
five proximal phalanges of the digits and at their other ends with the 
carpus in a milliner already pointed out. Pollcx metacarpal is very .con¬ 
siderably shorter than any of the others; index and minimus metacarpals 

' A In describing Ibis bone sis Die scaphoid, I In* fact is known to me that among 
rodents there are many wherein the scaphoid and lunar unite to form a single 
hone; and further that a special ossicle, which hss been described ns occurring 
on the radical side of the wrist, is of very considerable size in Castor, ft has 
also been said that in the heaver the scaphoid and lunar fuse to form one hone. 
Notwithstanding these statements it is contended here that, the scaphoid is 
present in Cynocrjihalus, though embryology may disprove it, and two centers of 
ossification may la* shown to exist in the bone here described as semilunar. 
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came next in length and nearly equal each other in this respect. Mcdius 
and annulus metacnrpals are also of equal length and larger than any of 
the other bones of this part of the hand. Pollux metacarpal is the stoutest 
of them all and is about l.fi centimeters long: minimus is also stout and 
lias a length of about 5J.8 centimeters, while that of index is 5 millimeters 
shorter. The shafts of the middle ami ring, or the medius and annulus, 
metacnrpals are rather more slender, and each is nearly it centimeters long. 
These metacarpal bones are slightly curved pal mad and like the phalunges. 
nearly parallel and very close to each other when the member is at rest. 
Pollux has one short (1.5 centimeters), stour phalangeal joint and an 
ungual joint; all the other digits have three each including the ungnnl 
joints. Index is the shortest finger, minimus next, with medius and 
annulus of about equal length. Xot including the terminal joint, annulus 
has a length of about 4 centimeters. 

The ungual joints are all very much of the same form and size: the 
largest being on pollex, index, and the next two digits, the smallest mi 
the little finger. Any one of them is very deep from dorsal to palmar 
border, the latter being slightly concave, and the former powerfully con¬ 
vex and a little jagged distallv. From side to side one of these thoroughly 
ossified joints is uniformly compressed to extreme thinness, while its 
proximal border is somewhat thickened for the articular facet and for 
tendinul insertions. At the postero-dorsal angle there is a very small, 
concave, circular process for the insertion of the extensor tendon ; palmad 
to this is a large concave facet divided by a median longitudinal ridge. 
'This concavity is twice as deep as it is wide, and its surrounding border is 
raised above the general surface. Palmad to this again, at the posteroT 
palmar angle, there is another very small process for the insertion of 
the flexor tendon, while above this, beneath the lower border of the mid- 
articular facet, are two minute foramina, side by side in the transverse 
line. They lead into the hone and appear to he nutrient foramina. 

The horny theca, fitting as a claw over one of these ungual joints, is 
also powerfully compressed from side to side, and in form, with its very 
sharp apex, resembles upon lateral view the upper hill of one of the 
smaller typical falcons. 

On the palmar aspect, beneath the articular joints of the metacarpals 
and phnlange.nl bones, we observe in the case of each digit a pair of se- 
samoids. These have the form of small compressed ellipsoids, the largest 
ones being in the proximal tier of bones, whereas in the case of the 
smaller pairs beyond, they are placed side by side in the transverse line. 

Distally, the sesnmoids are very minute and may he absent in the 
index digit, between its first and second phalanx. They do not occur, 
apparently, beneath the ungual joints at all. These sesamoids occur in 
the hands and feet of other mammals, as certain carnivora, and even 
in the tendons running to the toes on the plantar aspect of the foot in man. 
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■|'IIK SKKI.KTON I IK TIIK CKI.VIC UMII. 

Proportionate! y, tin* pelvic limit of ('yuocephalux is not as powerfully 
developed as is llu* pectoral limb, though there seem to Im* exceptions to 
this general rule. In S tec re’s specimen, for example. Ihe long bones of 
I he posterior limbs are fully as well developed as arc* the corresponding 
tines in the anterior extremities. However, pes always seems to be weaker 
and somewhat smaller than mantis, and this is also evidenced in the* 
skeleton of these parts. 

In Ihe matter of proportions ilicro are very marked differences in the 
pelvic limbs of the three skeletons at hand. These differences may he 
due to ihe fact that they came from different species, or if from the same 
species. i( may he due to differences in age or even sex. Ill any event; 
tlu* Sleero specimen was a much bigger animal than either of the 
MeHregor spec imens, and one of the* latter (:l) is larger than the other 
(*i), though the* characters throughout agree. 

Two of the femora, selected as example*, show how marked these 
differences are: for instance, the right femur of the S lee re skeleton has 
an extreme length of P£..‘l centimeters, as compared with the extreme 
length of the* lemur in the* smaller of tlu* two individuals from the Hureaii 
of Science, which is only 11.1 centimeters. Thru in tin* matter of actual 
size the* two hones are also in proportion to Ibis difference in length, 
the shaft of the femur in the* first case bring fully one-third larger than 
in the second case. 

The description of Ihe pelvic limb here given is from the right side 
oT the skeleton in Sleere's specimen, with occasional reference to the 
cither two individuals. 

'The femur (Plate II, ligure !»), possesses a stout, straight, cylindrical 
shaft, which is so smooth that even linea aspera is scarcely indicated 
upon it. The proximal extremity of the* hone presents an elegant, smooth, 
hemispherical head, in fact so globular is it that it approaches the sphere. 
This head is marked by no pit for the lignmcnliim teres: its boundary 
is sharply delined in front ; less so behind, when* the articular surface 
encroaches slightly upon the* summit of the shaft of the* bone*. The axis 
of tin* bead and neck make* an obtuse angle with the axis of the shaft, 
thus bringing (he head above (he hitter's summit. Conspicuous and 
rough, the great trochanter curves slightly to the front, thus making the 
neck of the* hone* very distinct behind it and the caput femuris. Minute* 
nutrient foramina may occur in this locality. On the poslero-exicrnal 
aspect of tlu* great trochanter there is a well-marked pit. the so-called 
trochanteric fossa, within which certain muscles are inserted. 

Situated internally and at Ihe same lime posteriorly, and about I centi¬ 
meter below the head, there arises the lesser trochanter, sometimes called 
Ihe tihial trochanter. It is bluntly triangular in form, and arises from 
a substantial base. On the opposite >nle of the *hnfi. that is. on its 
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external border, und rut Imr lower, llierc is still another and smaller 
process, which is the third trochanter. Between these two projections 
on the posterior aspect of the bone, the shaft is very smooth and partic¬ 
ularly lint. No spiral line joins the greater and lesser trochanters on 
the antei ior surfuco of the bone, while posteriorly, the trochanteric line 
is very feebly pronounced in the corresponding locality. Both these lines, 
oi intertrochanteric ridges, are very noticeable in the femora of many 
other mammals, man included. 

At the distal end ol the shalt the two condyles are strong and thick. 

I ho,y aie almost exactly ol the same size and neither one is lower on the 
shaft than the other, as is sometimes the case among mammals where the 
inner condyle is the lower of the two. 

1 he. smooth, convex, articular surlaccs semi posteriorly on these 
eondvles are practically ot exactly the same size, and they terminate in 
the same transverse plum*, both above and below. Between them is a 
deep, sharply defined, intercondyloid notch, that terminates abruptly at 
the lowest plane ol the hone and superiorly in a similar manner on a tint 
surface named in authropotoiu v the popliteal space. Again, either the 
internal or external condyle exhibits upon its outer surface a distinct pit, 
or depression, wherein certain muscles arise or arc inserted. One is about 
as well marked as the other, as are the tuberosities that occur, one in 
each case, above them. The one on the miter condyle is the outer tubero¬ 
sity, and the other the inner tuberosity. Anteriorly, the intercondyloid 
space is of a nearly quadrilateral outline: it is smooth, slightly narrower 
above than below, gently concaxc from side to side, and roundly convex in 
the longitudinal dilution with respect to the avis of the shaft. 'This 
surface is shown in figure (». 

The patella is poorly developed in (/ynorpphftlus. It may. or mayimt, 
he completely performed in hone., and there is reason to believe that in 
young specimens it will always be found in cartilage nr at the best in 
very elementary osseous tissue. When in hone it is not large, though 
if extends from a point opposite the center of one condyle to a point 
opposite the center of Lhc other, being parallelogramatic in outline, with 
the long sides transverse. Anteriorly, lhc patella is convex from above, 
downward, and correspondingly concave posteriorly. The tendon in 
which this sesamoid is embedded, the quadriceps extensor, is very lough 
and strong and is inserted on the free anterior border of the head of the 
tibia. 

'The tibia is the longest, hone in the skeleton of this animal; it is, 
however, by no means the sloutesi. being exceeded ill this respect by both 
the humerus and the femur. Troximnlly the tibia, has a shaft the caliber 
of which about equals that of flu? femoral shaft at the junction of its 
upper and middle thirds, hut as we pass to the distal end this caliber 
gradually diminishes until just before arming at the lower end of the 
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bone. The shaft, likewise, exhibits a curvature from one extremity to 
the? other, the greatest amount being at its middle: the entire convexity 
is on the outer side. The shaft of the Libia in most mammals is triangular 
in section, Init in Cy/inrr//halus it is quite quadrilateral, especially where 
its caliber is at its minimum. A shallow longitudinal groove marks its 
uutcr aspect, being lies I seen along the middle third: otherwise the hone, 
or rather its continuity. is devoid of any particular characters. 

The proximal end. or what is known as the head of the hone, is expanded 
and nearly as big as the distal end of the femur. This expansion gives 
rise* to two lateral eminences, the tuberosities of the tibia. They support 
superiorly the two smooth concavities with which the condyles of the 
femur articulate? in life. In extent they are of about equal size, and 
between them toward the hack of the bone is a low, pointed process, the 
spinous process of the? tibia. A slight notch occurs in the posterior border 
hounding the tihial head which has received the inline of the popliteal 
notc h, and to it the posterior crucial ligament is attached. On the outer 
side of the head there occurs a Hat, subcircular, articular facet intended 
for the bead of the fibula. It is of no great size. Posteriorly.- the 
boundary of llu* bead somewhat overhangs or extends beyond the shaft, 
which is here broad, flat, and smooth. 

'The enlarged distal end of the tibia is not more than one-half the 
hulk of the proximal extremity, and it has a form to fulfill a variety of 
purposes, (-lucf among these are its articulation with one of flic hones 
of the metacarpus, its articulation with the fibula, for the passage of 
tendons of certain muscles, and for ligamentous attachment. At its 
inner side it is prolonged distally into a prominent process which is the 
internal malleolus. Just above this there is a deep, oblique groove, its 
lower opening being in front. In life this groove gives passage to the 
tendons of the (lexer longus digitoruin and the tibialis posticus muscles. 
There is a small, rough, inconspicuous facet on the outer side of this distal 
cud of the hone with which the lower end of the iihuhi articulates. 'Flic 
extreme inferior surface of this extremity is given over entirely to a 
broad, spindle-shaped, articulate concavity which in life articulates with 
the astragalus; internally this is carried slightly up the shaft, or at least 
upon the hack of this cud of tin* hone. In front this extremity is 
convex from side to side and very smooth : over it in life glide the extensor 
tendons. 

The fibula is very nearly as long as the tibia, being exceeded only by 
the internal malleolus of the latter. On the whole it is the most slender 
long-bone in the skeleton and, for its length, the slrnightcst. Some* 
specimens have the proximal moiety reduced to extreme slenderness 
while tin 1 head of the hone at that end. which makes a feeble articulation 
with tin? tibia, is always reduced to a mere semicllipsoidal nib. only u 
few millimeters long, flattened on its inner articular aspect, and convex 
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on its outer. The shaft is smooth, compressed from within, outward, 
and very gradually increases in caliber toward its malleolar extremity. In 
one specimen (3) this hone is deeply and longitudinally grooved for 
the entire upper one-third of its tihiul aspect. 

Bulbous in shape, its distal end forms the external malleolus, being 
obliquely truncate from above, downward, and outward: the inner surface 
is given over to the facets for articulation with the tibia and the astragalus 
of the foot. Above this is a distinct little process for ligamentous attach¬ 
ment. There is another, but larger, tubercle mi its miter aspect. Liga¬ 
ments of the ankle are also attached at a few other points; in fact, the 
most important function of this bone in ( v ynorrphnlm is to assist in 
completing this very essential joint. 

Pea contains the same number of metatarsals as immiis contains meta- 
earpals, and the toes the same number of phalanges as we find in the 
hand; that is, three joints in all the toes with hut two in hallux. 

The study of the foot of CynucephaliLs is wonderfully interesting. 
Owing to the unusual way the member lias been used and ontogeneticnlly 
evolved, it has the appearance, on first sight, of having been dislocated. 
The articulatory part of the astragalus which articulates with the tibia, 
and to some extent the bone itself, has rotated inward and to a degree 
forward, so that the longitudinal axis of this long and narrow foot makes 
a varying angle with the continuity of the shafts of the bones of the leg. 
'This angle in the vertical plane may range all the way from 120° through 
a right angle to an acute one of 70°, according to the manner in which 
the animal holds its foot. The member possesses also a certain amount 
of motion either backward and forward, when the limb is held away 
from the body, or inward and outward, when it is brought, near the latter 
and the elTort is made to move the foot in those directions. 

Flower states, and it is true, that “'flic bones of the tarsus of mam 
mala present fewer diversities of number and arrangement than those of 
the carpus.” Cynacephalus otters no exception to this rule. 

There are seven hones in the tarsus of the eolugo, namely the astragalus, 
the os calcis or calcaiieum, the. scaphoid or navicular, the three cuneiforms 
(internal, middle, and external), and the cuboid. 'This ciimncrntion does 
not take into consideration the presence of several important sesamoids 
which will be noticed farther on. 

The astragalus of all the tarsal bones is next in size to the os calcis, 
the latter being the largest bone of the foot. In man this bone receives 

” Osteology of the Mammalia, 340. Many works have boon examined in this 
connection, and the literature of the subject is very extensive, but it would 
appear that no author as yet has produced sullieient evidence to warrant any 
radical change in the nomenclature of the tarsal boues, or to set aside their 
homologies as they have long been given in standard treatises on anatomy. 

104568-3 
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the weight of the body in standing and walking, transmitted to it from 
the tibia, and to a very slight degree the fibula. Quadrupeds have this 
weight variously divided, while in Cynoccphalius it appears that this tibio- 
tarsal joint secs its chief use as an enarthrodial articulation. Usually the 
very irregularly-shaped astragalus is described as having a head, a neck, 
and a body, and such divisions are easily made out. When duly arti¬ 
culated, the head projects to the front in line with the scaphoid, the 
cuneiform bones, and the first and second toes. Anteriorly the head has a 
large, smooth, convex facet which articulates with a concavity in the 
scaphoid and a surface on the nntero-superior aspect of the os calcis. 1 ’ 7 
The latter encroaches upon 11a? surface of the neck beneath. The nock 
is somewhat compressed from above downward (here really from side to 
side), and is wider in the opposite direction. 'Hie entire upper part of 
the body is occupied by an elegant, smooth, convex facet for articulation 
with the two bones of the leg. This articular surface is carried over upon 
Hie sides of the astragalus, and here the mnllcoli of ihc aforesaid hones 
articulate, as is the case with nearly all mammals. -Fibula gets the smaller 
share, a little less than one-half of this articulation. Posteriorly and 
heneath we note a well-marked groove, which in life gives passage to the 
tendon of the flexor longus liallucis muscle. On the sides there are pits 
for the attachment of ligaments. At the center of the hone, on the side 
next to the os calcis in articulation, there is an irregular concavity: this 
is on the neck, while posterior to il oil the body there is an elliptical 
facet for a similar one on the calcaneum. No muscle either arises from, 
or is inserted upon, the astragalus, and as pointed out above the astragalus 
articulates with four bones: tibia, fibula, calcaneum, and scaphoid. 

The os calcis or calcaneum, is longer, narrower, and larger than the 
astragalus; the latter projects just a trifle more to the front, while the 
former exceeds it in length behind. Altogether the bone is very irregular 
in form and has the tendons of a number of muscles and ligaments 
attached to it, or arising from it. Os calcis is the tarsal that forms the 
skeletal part of the heel and here wc find this posterior extension to l»e 
a distinct semi-ellipsoidal projection, subvertically placed upon the body of 
the bone. This is generally called its t-nberosity, and upon it is inserted 
the tendo Achillis. ltnyond it, the body of the bone is somewhat con¬ 
stricted and compressed from side to side. Mesially, it throws out a 
conspicuous triangular process, the upper side of which articulates with 
the under side of the neck of the astragalus. A similar, rather smaller, 

" T» assigning direction*, and 1 lies directions in which surfaces look or face, 
for tlic sake of convenience, it is assumed Hint the smiiiisil stands on the ground 
us do ordinary quadrupeds, otherwise it would lie very difficult to appreciate 
the relations of the tarsus to the rest of the skeleton, and the most unusual posi¬ 
tion in which the foot is held with Tospoct to the surface upon which the animal 
is traveling. 
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apophysis, occurs oil the outer aspect of the bone just posterior to the 
cuboidal articulation; this is intended for muscular insertion. 

Anteriorly, the face of the os calcis is entirely given over to a concavo- 
convex articular facet for the cuboid, which presents a peculiarity, in 
that it is conically hollowed on the planter border; into this fits a 
pea-like articular process on the cuboid. On the under, or planter, side 
of this the two bones are firmly lashed together by a broad tough liga¬ 
ment. There would appear to he some special cause for the development 
of a joint such as this, but the cause is not apparent. Internal to the 
cuboid articulation there is a small facet for the scaphoid. When the 
two tarsal bones thus far described are articulated, and we view them 
from what is. really the outer side, we note that the plantar aspect of 
the nock of the astragalus is oblique and arches over a similar groove 
on the cttleanoum, the tvvo forming a foramina! passage through which 
we can look. In the recent state this is tilled up by the calcaneo- 
nstragaloid interosseous ligament, and is present, in nearly all ordinary 
mammals. 

The cuboid in (Ujnocephalus is really more or less cuhoidul in form; 
its posterior articular face has already been described. It is also articular 
in front where its slightly concave surface is divided by a ridge into two, 
for the fourth and fifth metatarsals. There is a strong oblique groove 
on its plantar surface, and this lodges the tendon of the peroncus 
longus musele. On its mesial aspect the cuboid makes ail extensive 
articulation with the scaphoid, and also the external cuneiform. Thus 
it articulates with four hones: calcancum, scaphoid, and the fourth and 
fifth metatarsals. 

Os naviculare, or scaphoid, is rather larger than the cuboid and its 
posterior articulation is somewhat remarkable, for it. not only articulates 
with the head of the astragalus, but on its plantar aspect on the margin 
of tin's articulation, it sends back a distinct process the side of which 
articulates with the os calcis, and upon which the plantar surface of 
a part of the head of the astragalus rests. This process 1ms a notch 
on its outer side. Anteriorly, it has facets to articulate with the three 
cuneiform bones. These are all more or less cuboidal in form, differ¬ 
ing a little in the matter of size, and each articulates anteriorly with 
the base of a metatarsal. The internal cuneiform is the largest and 
joins the hallux metatarsal : it extends farthest to the front ; the middle 
one is the smallest, and the external one is between the two in point of si/.e. 

The three middle metatarsals very closely resemble the correspond¬ 
ing bones in the hand, while in the foot a peculiarity is seen in hallux 
metatarsal in that it has a conspicuous, rounded process erected on the 
dorsal aspect of its extreme distal end. The articular surface in front 
is carried upon this, affording the joint next beyond an unusual amount 
of backward play in the vertical plane. 
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The metatarsal of I lie little toe is almost as stout as, aiul considerably 
longer than, hallux metatarsal, and as in many other mammals it deve- 
lopes a process proxirnad that projects from the side of the foot. This 
is the tuberosity of the fifth metatarsal; in man and probably in many 
other mammals the pemneus brevis muscle is attached to it. 

The distal phalanges as well as the greatly compressed ungual joints, 
closely resemble those of mamis and consequently require no special 
description. 

At the side of the foot, a short distance back of* the liullux meta¬ 
tarsal and apparently encased in the lateral ligaments in that locality, 
there is a large, flat, quadrilateral sesamoid. It is on the tibinl side of 
the tarsus and rests, flatwise, on the scaphoid and internal cuneiform 
bones, jtaur took this to he the rudimentary tarsale tibialo in which 
lie was doubtless mistaken, as it is sesamoidal in all its characters.- 8 

It would appear that no special name has as yet been bestowed upon 
this bone, so it might conveniently be known as the tarsal sesamoid. 

There are oilier sesamoids in the sole of this foot, and they agree in all 
particulars with the corresponding ones in the hand. We see them, 
proxirnad, just within I lie tarsoplialangeal articulations, a pair back of 
each joint, and very much smaller pairs in the row of joints beyond. 
Occasionally specimens are found having a few very small sesamoids in 
the sole of pcs, and in the partly cleaned skeleton the palmar surface of 
the process projecting backward from the scaphoid may easily he mistake* 
for one, as it is exposed there and has the same elliptical form. 

No tendon of any of the muscles in Cynocephalm lias been found to 
ossify, nor have there been, beyond the rings of the trachea, any other 
ossifications met with in this animal. 

So much then for the osteolgy of Cynoveplialm, the caguan, the 
aberrant insect ivore of certain islands of the Indian Archipelago, which 
we know is certainly no lemur. 

TIIB I1YOID ARCHES AM) THE LARYNX. 

As stated above the specimens here described lacked the hyoid arches 
and the trachea. This 1 communicated to Mr. McfSregor by letter and 
in due time received the following reply from him. 

I have, unanswered, your letters of October Inst, and of .January of this year 
[1900.] I am glad to know thnt you have a paper on (Jaleopithecus roughed 

out and I will hope to be on hand to sec it copied ami to read the proof for it. 

1 regret that the specimens sent you were incomplete. They were prepared in 
the field hy my assistant at a time when we had a great press of other work 

and you know what that is in a hot climate. J am fortunate in having on 

hand a pickled specimen of the lemur from Basilnn, doubtless the same species 

* Amcr. A’af. (1885), 19, 349. This bone has also been discovered to exist 
in llyrax , the duckbill, certain Rodentia, and in some of the Edentates. 
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as the Bohol specimen, and 1 will forward the entire head and neck of this in hope 
that you may be able to dig out the hyoid from it. It has been long in formalin 
so that the boneB may have softened a bit or perhaps hopelessly so, at any rate 
I think it worth while to forward in case it will complete your description. 

If you have alfeady mailed your manuscript you can write out the hyoid 
matter and send to me with indication where to insert, etc., and I will see that 
it is properly placed in your manuscript. 

Toward the latter part of April, 1909, 1 received by mail the above 
mentioned head and found it to be a specimen of the kind described by 
Mr. McGregor and in a very satisfactory condition for dissection. 1 
have carefully dissected the hyoidean apparatus, the larynx, and about 
an inch of the trachea (all that came with it) of this specimen. 

1 have compared all tlic parts with the corresponding ones of a domestic 
cat as figured by Mivart, and with several other species of the Carnivora, 
bats, etc. Upon the whole it agrees pretty well with the first-named 
animal, except in the matter of the tympanohyal, and it was Flower 
who said: 

The hyoid Lin the Inscctivoru] is formed generally like that of the Carnivora, 
with three complete extracranial ossifications in the anterior arch, a tranversely 
extended basihyal, and tolerably long, stout, flattened thyrohyals, sometimes anky- 
loscd with the basihyal. 

The tympanohyal in Cynocephalus, if it exists at all, is very small and 
coossifics with certain bones at the base of the skull between the periotic 
and tympanic elements in tlic neighborhood of the stylomastoid foramen. 

Neither Dobson nor Flower, l believe, over described the hyoid or the 
ossificatious of Cyiiovephaius, and in fact up to the present time l have 
not met with any observations of any kind upon this part of the skeleton 
of the flying lemur. 

The specimen at hand is from a fully adult animal and probably 
ossification in the parts has gone as far as it ever goes in this species, 
though in individuals attaining an unusual age it may be carried some¬ 
what further. 

The anterior cornu has a length of 1.5 centimeters, and the posterior 
cornu has a length of 6 millimeters, while the average height of the laryn¬ 
geal box is 7 millimeters, and its width about the same, the former in¬ 
cluding the crinoid cartilage. 

So much of the windpipe as remained with this specimen is composed 
of vertically narrow, closely adjusted rings. These rings arc not large; 
they are transversely elliptical, performed in elementary bone, and while 
thinner posteriorly they appear to unite in bone in the medio-vertical 
line; the first few superior rings certainly do. All the parts usually 
found in the larynx among the higher vertebrates are present, but it is 
only in the case of the anterior thyroid aloe that firm ossification is 


a ® Osteology of the Mammalia, 176. 
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observed; nil the other elements remain in cartilage and these, apart from 
the cricoid, fuse more or less together. 

The hyoidean apparatus rests directly upon the top of the larynx 
and it is only the limbs of the anterior cornua, including the cpihyals 
and stvlohyals, that stand out independently ; these project posteriorly. 
Kadi Ihyrohyal is broadly paddle-shaped, the blade being in front and 
directly articulating on either side with basihyal. They only connect 
with tin? superior cornu of the thyroid by means of cartilaginous ex- 
lensions. Parallelogramic in outline, the basihyal is nearly flat, being 
hut very slightly concave from side to side posteriorly, and correspond¬ 
ingly convex in the same direction in front. The stylohyals arc entirely 
in cartilage and rudimentary, while both the epihyals and ceratohyals 
are in hone, each being represented by extremely delicate little roils, 
making feeble articulations with each other upon either side, and with 
the basihyal anteriorly. 

It will he of interest to mention, incidontlv, that Gynorephalas has a 
very large thick tongue, finely serrated oil the thin edge of its semi¬ 
circular, anterior margin. The roof of the mouth is peculiarly cor¬ 
rugated in curious, transverse, zigzag lines, and these being raised leave 
strong similar impressions on the superior surface of the tongue. This 
last may ho of a post-mortem nature and may not exist during life. 

NOTES ON THE UHTEU LOGICAL MAT K 111 A L ItEPUESENTING THE GALEOPTE- 
R1D/K IN THE COLLECTIONS OF THE UNITED STATES NATIONAL 
MUSEUM. 

After the typewritten copy of this memoir had been forwarded to me 
by Mr. McGregor for revision and had received my careFul reading, it 
occurred to me that the value of the memoir would he greatly enhanced 
if certain parts of it were road by such an eminent writer on mammalogy 
as Mr. Gerrit S. Miller, jr., curator of the division of mammals in 
the United States National Museum. Mr. Miller at the time was in 
Europe, and did not return to Washington until the early part of Sep¬ 
tember, 1910. On the first of the following month 1 look the material 
T had described, together with the typewritten manuscript to Mr. Miller 
at the Museum, and after taking up some oF the points in Ihe latter, he 
advised me to make a thorough comparison of the skeletons and skulls 
of my own collection with those of the far more extensive collection 
of the (jaleupterid;v belonging to the United States National Museum, 
together with a scries of skulls of flying lemurs loaned him by the 
Bureau of Science. Mr. Miller informed me that all the species of these 
animals belonging to the Malayan fauna were now contained in the 
genus Gal ho pier us a and that the Philippine species no laris whs of Ihe 
genus Cyn creep ha I ns. 

There are a number of Malayan species and perhaps subspecies, but 
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the skins and osteological material of the Philippine forms wen? as yet. 
not sufficiently extensive in the National Museum collect ions t.o differ¬ 
entiate them. In addition to the above-mentioned material, Mr. Miller 
placed at my disposal a particularly fine and perfect mounted skeleton 
of an unidentified Malayan form of flying lemur belonging to the 
National Museum. This specimen was photographed for me by Profes¬ 
sor T. W. Smillie, chief of the photographic division of the National 
Museum, und tin* reproduction of this photograph illustrates tin* present 
memoir as a frontispiece. It is particularly valuable as showing the 
skeleton in one of these animals with all the hones, even including the 
hyoid and trachea, normally articulated. There is listed in the following 
tables all of the osteological material (October 1, lt>10) representing 
fho flying lemurs in the collection of the United States National Museum, 
which I have compared and studied. The scientific name given is the 
name on the label attached to the specimen. Such information likewise 
applies to the locality, sex, and name of collector given, hi some in¬ 
stances the condition of the specimen is added. 


N hulls of CynocephaluH from the Philippine Islands. United States "Sational 

Muscum collection. 


C\ s. Nat. 

M UN. 
number. 

1 1 ' 

Original v 

'number. 111,1 

! i i 

lineality. 

Sex. age. etc. 

j 

Collector. 

144G63 

! G145 i Cyanorep halm* 

CHlHRiin, Ml n- ! 

Adult d\ broken, ! 

K. A. Mcnrnn. 

1 

j volant*. 

1 danno. { 

Incomplete. j 

. 

1 HOT 1 * 

«04fl i_do__.. 

; BonIIhii [Nlund Isa- 

Adult t*..- ... _] 

Lai. 


1 

hela. 



144MSO 1 

fiOHA .do__ 

1 -do .. 

. —do____j 

Do. 

I44G5'J | 

(•031 !_do . - _ 

___ .do..■ 

do i 

Do. 

1 

123122 

_ _ _ 1 Colugo. _ 

Pnntur, Mlnduiino. 

Not given: adult. 

I Not given. 

: 


i 1 

perfect. 

j , 

144G55 1 

f»027 1 C y a 11 u d p lull to* 

i Husllun IkIhiiiI. Iwa- 

Adult V 

' K. A. Mourn*. 

i j 

1 I volant*. 

bela. 



H4fift7 

(•030 1 _do_ 

: j 


Broken up: wJiilLf. 

| K. A. Mourns, 
I'JUG. 

1 IIG5C. 

fi02H do _ 

do_. 

AdultV : perfect 

: K. A. Mourns. 

; 144(158 

(.0:13 ' _ do_ 

_do . ...._ 

Adult 9 .. _ 

i Do. 

, 114 ('.(»! 

(il)3R |- —do ... 

do_ 

Juvenile 9 _ 

Do. 


.S'A nils of Cynocephalus faun the Philippine 1st finds. Hurra n of Science collection. 


Orlginnl 
! number. 

^ Name. 

Locality. j 

Sex, age. etc. 

! 

l 

Collector. 

1" 

105 

| Not given .. 

! 1*. B. S_ | 

| Adult .-f_ _ 1 

It. C. McUrrgor. j 

i HI 

:.do.... 

Bohol - .. _ 

Not given _ 

Do. 

U)8 

|_. . ..do_ . - 

,... .do ... - 

Adult y ... 

Do. 

101 

i dn 

_ do__ 

Adult J __ 

Do. 

1 10G 

do ... 

. .do.. _ 

_do___l 

Do. 
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Too skeletons of Mu huff in species. I'nitut Stoics Xational Museum. 


r. s. Nat 
M us. 

Vhiiii*. 

Locality. 

Sex. clc. 

: i 

Collector 1 

number 

4u«m ' 

(iutruptcrus sp.f 

Plllo. lit lit II UK _ 

Adult V - - 

(?) ! 

I'vh'ioo : 

. ..tin .. 

. Mount Snliik, Taiuluk . 

! .liivcnllc, complete. 

O. lJrynnt, 1 9 09, ■ 

i 




1 .Invu Kxpn 


Skulls of Molai/un species, In\ted States Xational Museum. 


jr. s. Niii. 

Miih. 

I number. 


Original 

numiM-r. 


Name. 


Locality. Si-x. iifti 1 , fir. Collector. 


122*11 


fiiilrnpithtriiK 

Malacca Strait, 

(i. Kurlinou Is¬ 
land. 

V adult .. 

! W. L. Ahhott. 

11-137:1 

;»os'j 

_«lo ___j 

Itliio Arch., Pulo 
.IoimIioI. 

. do 

Do. 

111372 

oOHH 

_d«._ 

_do_ . 

! .* adult: full of 
sliol holes. 

Do. 

144377 

:')0ar» 

_do.. 

_do.. 

V adult _ 

Do. 

123033 

■jfiie 

(inlrnpifhrcu.H t.f. 

K. .Sumatra. Pulo 
llukong. 

f siihadult _ 

Do 

r>30*r. 

2700 

. . do . 

j 

K. SiiiiiHira, Pi do 

Pciiuha. 

! V adult; broken. 

W. L. Abbott, 1903. 

I23UNS 

■2717 

do .i 

.... do. 

do __ _ 

Do. 

1230*7 

2701 

_do_ 

. . do_ 

V adult; perfect.. 

Do. 

1231H.9 

2C7rt 

. , do . . 1 

K. Sumatra, Pulo 
Sc hang. 

,{ adult . 

Do. 

112127 

lotto 

finlftipilhteiiH twri* 

S. Chi ii a Sea. 

Pulo A or. 

-do 

\V. L. Abbott, 1901. 

miiinu 

ll>3 

ti. tfiitrili* 1 

Niitiiiiu Islands. 

SlrliasMMi. 

do 

Do 

101 147 

I'll 

ft. /miniIni*. 

Ifutuug Islands, 
Pulo Adung. 

.' juvciiilc:pcrfecl 

\V. L. Abbott, IK99. 

1217IM 

■£!*'» 

ft. Hilfll 1 lit UN 

Datu Islands, 

'J ulia liiilu. 

, f adult; perfect. .. 

' \V. 1j. Abbott, 1903. 

121719 - 

2277 

. do 

. ilo _ 

i if adult; badly 
Hhot. np. 

Do. 

i 

1217-17 i 

221 li 

. ilo .... j 

.do_ 

.* adult: perfect . 

Do 

11 .'V',0', * 

1HH4 

fj. robin k .. ! 

j 

Itliio Arch., Pulo 
Hi n tang. 

j V adult; perfect ... 

1 \V. L. Abbott, 1902. 

143327 

4704 

• 

Cya ii ucr phut an j 
up.? if.'iifc'iijj/c- ) 
rim). | 

K. Siiiiuilra. Pulo 
Uupat. 

1 

i (?) 

i 

| \V. 1.. A Idiot t, 190ti. 

i 

i 

l I332 .'i 

•lliyii 

Hnh:ophrun up.? J 
( f'l/nnocephnht*.) j 

do . ..| 

i 

1 9 adult; good .. 

i 

1 Do. 

1 

m:i7i; ■ 

IKK) 

fi air n pit herns j 

hmin'UH. 

Haiijak Islands, | 
Pulo Tiiungii. | 

1 / adult __ ... 

1 W. L. Abbott, 1902. 

1218.M | 

23.VJ 

Gob opithecn* sti j 
himht* (finbop- 
ttnin). 

1 In Mi Islands. 
Pulo l'iiicc. 

_do_ 

j 

W. 1,. Abbott, 1903. 

! 

121HM , 

mi . 

_do_ 

_ do .. 

_do__I 

Do. 

37MO , 


Ga l *' u p it h r r ii a 

Singapore, Ma¬ 

Not given _j 

' Kxplor. Kxped. 

3910 1 


rnlu fin. 

lay PeiiinHiilii. 
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Skulls of Malayan species. United States National Museum —Continued. 


U. S. Nat. 

Miib. 

number. 

Original 

niiinbor. 

Name. 

Locality. 

Sox, age, etc. 

i ( 4 $ 

Collector. 

370ft 

8946 

3781 

}. 

1_ 

Gateopilhrcns 

Wild )IS. 

_do.. 

Singapore, Ma¬ 
lay Peninsula. 
(In_ 

! Not given_ 

L . 

Hxplor. Kxped. 

Do. 

3915 

122766 

f 

(idlfiopiltu'.cua sp.f. 

Malay Peninsula, 

1_do. 

W. L. Abbott. Pa- 

115493 

1838 

Q. volans _ 

Pinie. 

Kunipln K., Pa- 
bang. 

E. Sumatra, Pulo 

; of adult_ 

rle to Is dented, 
killed with 

blow. 

W. L. Abbott, 

122888 

2521 

Galeopithccm • . ... 

j 

I 9 adult; maud- 

July, 1902. 

W. L. Abbott, 

1 

j 49693 

1 

G. ml an a _ _ 

Kundur. 

E. Sumatra, Pulo 

j ible broken, 
i 9 adult; perfect. J 

July, 1903. 

W.L. AbbotMWM. j 

: 

86786 


_do__ 

Kundur. 

Trong, Lower 

'_do...J 

1 

! W.L. Abbott, 1899. 

i 

| 84420 


_do ... 

Slam. 

_do- 

'.do...... 

1 

W. L. Abbott, | 

j 

| 84421 


_.dii _ __ 

_do__ 

i 

j 9 young; Home- ] 

Mar. 5, 1897. j 

W. L. Abbott, j 

1 86787 

i 

i 

_do.. ... 

_do- 

what broken. 

| Sex not given; 

| Mar. 4, 1897. i 

W. L. Abbott, j 

i M3276 

j._ j 

_do -- 

_do_ 

i young. 

J Mlliftdlllt -_* 

Mar. 4, 1899. j 

W. L. Abbott, i 

1 

i 

j 151887 

' 5701 

j Gulropithecu* ap.f .j 

Pulo Scbukii- 

. cf adult_ 

Mar. 1, 1H9G. | 

W. L. Abbott, 1897. | 


Skull .—'.raking the scries as a whole (Malayan and Philippines) and 
viewing the skull from above there are a number of points of difference 
worthy of notice, and these apart from the matters of sex and ago. 
On this view any Philippine Islands specimen can he distinguished at 
once from any of the Malayan forms by the character of Ihc 'naso¬ 
maxillary arch, taken transversely from alveolar process of one side to 
the one on the opposite side and including all the region anterior to 
the orbits. In the Philippine forms this is very broad and rounded; the 
nasals more or less lying in the same surface; while on transverse, 
section here the line of the curve is circular. In I he Malayan forms this 
region is narrower; as a rule, more acute, and the nasals more in evi¬ 
dence, and raised above the general surface for their entire lengths. 
In old individuals these bones in all forms (Malayan and Philippines) 
fuse completely with the bones they articulate with in the face. 

In the Malayan forms the superior produced arches of the orbital 
peripheries arc more elevated and, as a rule, much broader than they 
are in any of the Philippine forms. In all species, the orbital cavity 
is strikingly circular in outline, with the plane of its margin looking 
forward, outward, and slightly upward; its cavity, everything else being 
equal; being markedly greater in the Malayan species than it is in any 
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of the specimens from the Philippine Islands, at least one-third larger 
on comparing skulls of equal size. (As 144G55 9 Basilan Island and 
84420 9 Trong, Lower Siam.) This character is constant and eminent¬ 
ly distinguishing. 

One of the most interesting characters on this superior view of the 
skull is the variation in the extent of the area of the temporal fossa;, 
and the fact as to whether or not they meet in the median line posteriorly, 
and to what extent, if they do meet. This character 1 have carefully 
examined in the 52 skulls at hand belonging to the National Museum 
and the Bureau of Science, and in the few skulls of my own collection. 
On any specimen the surface of one of the temporal fossa?, selecting 
either side, may he more or less rough. In all forms these areas are 
very distinctly defined, with the limiting boundary line more or less 
raised. Now in no Malayan form of flying lemur do the temporal 
fossa? at all approach each other posteriorly: the interval often being 
nearly one centimeter in adult skulls of either sex. This appears to be 
the case with the young of Cynocephalus (number 144GG1 9 ) and still 
more marked in the young of (juhoptcrus. 

Among the Philippine forms this character varies, though in none of 
them do the temporal fossa* ever approach each other anywhere as closely 
as in any of the Malayan forms. 

Referring to the numbers in the above tables for the specimens and 
their localities the following are found to be the intervals between these 
fossa;. In number 144G63 it could not be determined as the skull is 
too much broken up. Of all the skulls from the Philippines the contact 
in most extensive in number 144G55 where the internal margins of the 
fossa* come in contact for one centimeter, their common borders forming 
a distinct crest, which extends posteriorly to the occipital crest. In 
numbers 123422 and 144G56, where it is about equal, it is loss extensive, 
the medium crest is less pronounced and does not extend to the occipital 
crest. The contact, is slightly less in number 144G58. In numbers 
141057 and 144G59 there is an interval of one millimeter, and in num¬ 
ber 141000 about two millimeters. The greatest interval is seen in skull 
number 100 where it is equal to the interval in the Stcero specimen in 
my own collection, that is live millimeters; it is slightly less in number 
108, and still less in L05 and 111, the interval still being from one 
to two millimeters. As a rule, then, the approach of the temporal 
fossae, posteriorly, is likely to be far more extensive in Basilan specimens 
than in those from Bohol; in the latter they arc rarely, if ever, in actual 
contact. 

Turning to the base of the cranium wc find the palatal region, or roof 
of the mouth, comparatively broader and much more in front in the 
Philippine specimens than in any of the Malayan species; the tympanic 
bullae are much better developed and have thinner walla in the latter than 
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in any of the skulls from the Philippines. Posteriorly, we find that the 
form of the oeeipital area varies to some extent, though as a rule it is 
lower and more rounded superiorly in skulls of (■ynocephalus than in 
any of the others. In the Malayan skulls it tends to beeome more lofty 
and oblong in outline, its width averaging nearly double its height. 

In Cynocephalus the inaudible is as a rule, in sped mens of the same 
age and sex, a considerably stronger and deeper hone than in any of the 
Malayan speeies. (Compare numbers 12174!) and 168.) 

Mr. Cerrit. Miller has pointed out to me the fact that the milk teeth 
in Philippine forms (volans) more or less resemble the permanent 
teeth in any of the Malayan speeies. This is well seen in two skulls 
prepared for the purpose, namely, number 121854 (Malayan) and 
number 105 & from Bohol. To compare all the dental characters would 
require too much space here. They vary in the two genera and in old age 
wear down considerably. 

Trunk skeleton. — Passing to the trunk skeleton it is to he noted that 
apart from the fact that all Hying lemurs possess 7 cervical vertebra*, and 
ns a rule 1.3 dorsals, they may vary very decidedly in the number of the 
lumbar vertebra*, as the following table tends to show. 

Yet'iebrw in Galeuptcrida ■. 

' Number of vertebras. 

| Cervical. | Dorsal. J Lumbar. 

i ! ■■■ !" 

: 7 1 is * i 7 

I 7 : ■ 13 0 

! 7 i 13 ' 

! i 1 

" The 13th auppnrlH a pair of free ribs. 

Moreover, the characters of some of the verlclmc are diJforcnt, as for 
instance, in the atlas. In (ialenptcrusi (number 41)640) this hone is 
nearly square in outline, and possesses a fairly well developed neural 
spine, situated anteriorly. There is no evidence whatever of such a spine 
in the atlas of Cynorcphallus, in which genus this \crtcbra is very much 
wider transversely than it is longitudinally. The transverse processes 
of the lumber vertebra; in (jaleup terns (number 4!)G40) are strongly 
developed, in every ease springing from the entire side of the centrum, 
and are directed outward and forward. They are much smaller in the 
S tee re specimen (Cynorc phalli*) , and in the specimens of this genus 
sent by MeCJregor from the Philippines they arc nearly entirely absent. 
Some unimportant differences are seen in the sacral and caudal vertebrae 
of the specimens here under consideration and, everything else being 
equal, the ilia of the pelvis in Cynocephalus are longer than in the Ma¬ 
layan species. 


Specimen. 


McGregor aped men In pcrMonul collection 

No. -HNUO. National Museum, ad. ?. 

No. I.YliiOP, National Museum, juv_ 
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Limbs .—The comparison of the bones of the limbs, although made 
with care, need not be entered upon to any extent in the matter of 
description. In the main the long bones are very much slenderer in 
(idleoptei'us (number 49640) than they are in the specimen of Gyno- 
cephalus collected by Steerc, while they vary very little in their lengths. 
This is especially well seen in the humeri and in the femora. 

In the forearm of Qaleoptcrus the radius and ulna still remain distinct 
in the adult, though the ligamentouB union is very close, and in very old 
animals it is just possible that coossification may take place distally 
between these two bones. It is fair to presume that for this character 
Owen, Huxley, and Flower examined old adult specimens of some Ma¬ 
layan flying lemur in the Collection of the British Museum or at the Koyal 
College of Surgeons and that without forcing maceration far enough to 
separate the bones, they came to the conclusion that osseous union had 
taken place between the radius and ulna distally. Mr. Gerrit Miller 
was kind enough to examine tills character with me, and even went so 
far as to macerate for several days the forearms of the old Qaleoptcrus 
and the young one in the National Museum collection, and became 
convinced of the above facts as here set forth. 

The scapulae und clavicles of these two genera are quite similar, and 
in animals of the same age the di (Terences arc scarcely noticeable. 



ILLUSTRATIONS, 


(Prom photographs by *h« author.) 

Plate III. 

Fill. 8. Left lateral view of Hie pelvis of Cynocephalus , nut oral size, and from 
Hie same ndnlt specimen which supplied the bones shown in figures 
3 t-o 7. The leading vertebra shown in this figure is the Inst or eighth 
lumbar vertebra. 

U. Antero-oxternal aspect of the left radius and ulna of Cynocephalus; 
slightly enlarged and from the suiue »|>ecimeii as before, figures 3 to 8. 
This figure shows the ligamentous attachment of the ulna to the radius. 
The bones are somewhat pulled apart at their proximal extremities. 

10. Ventral view of the first cervical (atlas) vertebra of Cynocephalus, adult, 

natural size and from the same specimen, figures 3 to 0. This is a 
direct view' and the extremity of the bone Hint articulates with the 
skull is faced toward the top of the plate. 

11. Direct left lateral aspect of the second cervical (axis) vertebra of Cyno¬ 

cephalus. From the same specimen from which the other bones wore 
obtained, figures 3 to 10. 

1*2. Direct ventral view of the five caudal vertebnn of Cynocephalus (being 
the fourth to flic eighth inclusive), natural size and from the same 
specimen, figures 3 to II. When articulated in the skeleton the first 
three of those vertebra? are between the pelvic bones, the distal extremity 
of the third being exactly opposite the posterior isehio-iliac border. 

Plate IV. 

Fio. 13. Lumbar vertebra' of Cynorcphalus , being the third to the seventh inclu¬ 
sive and seen upon direct dorsal view. Slightly reduced and the same 
liones ns those show'll in figure 7 of Plate II. The seventh lumbar is 
toward the top of the plate. 

1-1. Direct ventral view of the pelvis of Cynocephalus; slightly reduced and 
Hie same bone as shown in figure 8 of Plate 111. The vertebra in 
front of the sacrum is the eighth lumbar. 

J5. Outer aspect of the left humerus of Cynocephalus . very slightly enlarged. 
At the distal end the supracoiidyloid foramen is partly in view. From 
same specimen as before, ligurcs 3 to 11. 

Hi. flight humerus of Cynocephalus ; direct view of posterior surface, and the 
bone very slightly enlarged. From the same skeleton from which tlie 
the one in figure 15 was taken. 

Plate V. 

Fig. 17. Bight lateral view of the trunk skeleton of Cynocephalus, reduced about 
one-third. Skull removed. This is from one of the skeletons sent from 
the Bureau of Science. Some of the dried ligaments have not been 
removed, especially in the cervical region. Spinal column complete, 
'flic skull of this specimen is shown in figure 2 of Plato I. 
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ON THE HABITS OF THALASSINA ANOMALA (HERBST). 


By A. S. Peaks e . 1 2 

{Prom the Zoo topical Jjaborntuiy , f/n ivertti ty of the Philippines.) 


Although Thalassina anomala , as Halo " (p. *>J7) says, is of particular 
interest because it “supplies a link connecting the inncrumus with the 
anornurous Crustacea,” but little has been learned concerning its habits. 
Again quoting from Bate: 

“We do not know much of the hubits of this nniinal, but many of the group 
are burrowera in the deposits beneath the seas in which they live, hence it is 
more than probable, from the matted condition in which I found the fur that 
covers many parts of the animal, that it inhabits hollow passages in the mud, 
and that the circulation of the water through the branchial chamber can not be 
very vigurous * * lie believed that the structure of the branchiae showed 

that they were capuhlc “of extracting oxygen from water that had been stored 
for a long period where it has not been ufTected by the atmosphere.*' 

This peculiar crustacean probably occurs throughout tlm Philippine 
Islands. Dr. L. K. (?ri(lin informs the writer that it is common in 
Oriental Negros, and it is abundant along the estuaries of Manila Bay. 
In the latter locality it is called pal a ink- by the Tagalogs. During the 
months of May, .Tunc, and July. 1911, the writer made many observations 
on its habits and ascertained that., though Bate's* plates of this animal 
were very inaccurate, his conjectures concerning its habits were in general 
correct. Though it may burrow “in the deposits beneath the seas,” 
along Manila Ray the mounds of earth (tig. 1) brought out at the 
opening of its burrows are found at the edges of estuaries near or above 
the usual high tide mark. 

Thalassina burrows with the first legs, the dactyls of these appendages 
being used somewhat like trowels to pull the dirt loose. The animal 
works a load free and then carries the mass before it to the mouth 
of the burrow. The load is carried in the first legs between the dactyl 
and the propod us, and it may also he supported below to some extent 
by the second legs which are held in a horizontal position. The first 
two pairs of legs form a sort of a basket which is an admirable instrument 
for sweeping all loose mud lx?fore the animal ns it moves through its 

1 Assistant Professor of Zoology, University of the Philippines. 

2 Bate, C. S. 1888. Report on the Crustacea Macrura dredged by II. M. S. 
Challenger during the years 1873-1870. Challenger (1888), 24, 27. 
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burrow. The loads of mud mo dumped at the mouth of the hole, the 
first legs being stretched forward while the sticky mass is pushed from 
I hem with the second legs. Where the burrow opens above high tide mark 
the dirt often accumulates and forms a tower, like that shown in Plate I. 
which may sometimes be nearly one meter in height. 

The opening of a burrow is usually closed when it is not being used. 
On July I, lhe writer while sitting within two feet of the Thalassitia 
tower shown in Plate I saw its owner “close np v for the day. This 
individual had apparently been digging actively during the night, for 
a lot of fresh mud had been thrown over the side of the mound. Soon 
after 10.00 o’clock in the morning he pushed a mass of mud out to 
within about 12- millimeters of the open mouth; before 10.42 he had 
brought two similar loads, the first of which was deposited beside the 
earlier one. As lie carried up the last load the whole mass of fresh mud 
was pushed up from below so that the top of the tower assumed a more 
or less rounded contour. When a Thalassina opens a burrow that 
lias been plugged be does not always choose the same place and may 
leave the old exit as a blind passage; Ibis is particularly true of burrows 
in the softer grounds that are covered by the tide (text fig. 2). On the 
other hand, holes dug in the hard clay of grassy meadows (text fig. 1) 
often go nearly straight down until they are below water level. Every 
burrow explored by the writer was of sufficient depth to have standing 
water in its dec*per portions so that it. was impossible to follow it on 
account of the rapidity with which water seeped in. 
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Through the study of the structure of preserved specimens, Bute 
surmised that Thnlassina was able to live in poorly aerated water, 
and its habits are such that this ability would often be of advantage, 
ft possesses an adaptation that is probably for this purpose, that is, 
the branebiostegites are movable on the dorsal portion of the carapace 
by a sort of flexible hinge-joint. An individual placed in a dish will 
often move the sides of the carapace in such a manner that it resembles 
a vertebrate gasping for breath. Such movements would servo to clear 
the water quickly from the branchial chamber. 

Judging by an examination of the stomach contends of a medium 
sized female captured at 11.00 in the morning of July 20 and examined 
about two hours later, Thnlassina is a vegetarian. This stomach con¬ 
tained a little fine silt, many bits of vegetable tissue (apparently largely 
from the stems of vascular plants), a root tip, and a small grass plant 
bearing several leaves and roots. Those things indicate that the food 
came largely from the pasture land at the edge of the estuary, for 
the. most eareful examination failed to reveal any alga*. Algse are 
always abundant in the stomachs of the tiddler crabs that dig their 
holes beside those of Thnlassina and feed over the wet mud-flats during 
the day. 

The Thnlassina is extremely shy. Most of its burrows are closed 
during the day, hut more of them are open on rainy or cloudy days 
than when the weather is clear. When handled or placed on the ground 
this crustacean is slow moving and cautious rat her than pugnaceous, 
attempting to hide or to creep away. It is apparently nocturnal or 
becomes active in the twilight, for fresh mud is usually seen at the 
mouth of burrows in flic morning, rarely in the afternoon. 'Though 
'rhalassina depends largely on its secretive habits to protect it from its 
foes, once il is in the hand of its enemy the many spines on the surface 
of the body and legs form an admirable adaptation for escape. Those 
on the body all point toward the anterior end and when in the grasp 
of an enemy serve to prevent the body from slipping forward but facil¬ 
itate movement in tin 1 opposite dim-lion. I( is surprising how hard 
it is to hold an animal that pushes your hand forward franlicallv with 
its legs; the spines do not allow the lingers to regain their hold easily, 
lienee 'Thnlassina often slips to the ground and hacks into the nearest 
burrow. 

Tin* Filipinos assert that the palatalV makes sounds, and they attempt 
to imitate them hv making a popping noise with the tongue, similar to 
that made by the cork of a beer bottle as it is withdrawn. The writer 
has often beard such sounds when among the Thnlassina burrows, and has 
produced a similar sound by rubbing tliat animal's first, leg along the 
curved row of spines on each side of carapace, but has never seen this 
species stridulate. 

104658 4 
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CONCERNING THE DEVELOPMENT OF FROG TADPOLES 

IN SKA WATER. 

By A. S. Pea use . 1 

( I'l tnn the Zofjlntiirul Laboratory, Linrrrsify of the /‘hitiyyinrs .) 


It has l«>n<r been believed that amphibians an- unable In withstand 
$ulty water. (Jadow ~ says: 

Common salt is poison to 1 1m* Ampliiliinoven a solution of I per rout prevents 
the. development of their larvae, (.'misetpient 1\ seas, salt lakes. and plains 
enenisted with saline deposits aet as most ellieient l»oniidarii*> 1o normal 
“spreading.’* 

Some oleci val ions at Manila diiniur the summer of HMl, \v1 1 i«*li 
show that certain fro*rs list* and hived almi^ the swampy ed;Jes of 
estuaries where the water is almost as saline as lhal of the oee:m itself, 
aiv of interest in this eonneelinn. 

During the month of Mav. ihe writer had occasion h* -pend many 
111 Ji<‘l hours alone the edge of an rslrm 1 not far from it> opening into 
Manila Lay. He was slniek by Ihe faet that froo;s were often seen h> 
Imp ahoul <Hi the Hats at low tide and to dod^c into the crab 4 holes 
filled with salty water. Four of these Iron’s eaplmvd on duly Id were 
all referable to the oerms liana and. though they apparently belonged 
to a single species. it eould not lie determined witli the lileraiure at 
Ji;imI. They were all -mall, measuring respectively .»7>, d-l. d’j. and IS 
millimeters in lenulh. 

tin dime 1 7. at S.VU in the morning the writer ohser\ed that two 
erah holes at the ed^v of the r.slcru were Idled with a wri iTlT 1 imass of 
nt*\\ I\ hatehed Iro^ tadpoles. 'These holes had 1 1 «*11 seen (o he left, 
ahoye low 1 1 do mark w ith water standing in them and to he covered by 
water at Inuli tide on eaeh of the three days pre\ ions. On the date 
mentioned. 11n-\ were submerged h\ the advancing tide at S.do in ihe 

1 Assi.-I.oil Prufc— mi - «»f Vnivoi -it v of tin* Philippines. 

Misidow’. II. ( amlir. Nat. Ilisi.. lanuton l 11»<11 | 8, 7-. 

! .\n eslt n> i- a small rriM-k info wliieh 11n* tirlo Mows. 

1 Sexurmti hiit' n.s l i It* Itaanj. 
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iiinriiin*' ;iml the t;i«I j m> lf-s streamed from (hem into tin* salty water: al 
!• o'clock a tadpole was seen swimming t» meters I'mm the hole where it 
hatched. Al V o'clock in the afternoon, alter llu* ti< 1 1 ‘ had begun to ebb. 
a sample of water was taken di redly over tin* holes where the tadpoles 
had heeli observed in ihe morning'. 'This was analyzed hy Mr. Y. <J. 
liana of llu- Ihireau of. Scieiii e and IdiiikI to eonlain ISA parts of 
ehlorine per l(M)i). the eipii\aleiil oI" \Mi. I I grains of sodium ehlnride per 
lil(»r, nr a -j.b I per eeiil solution. These frog tadpoles, then, apparently 
de\ eloped ill crab holes (hat were left exposed at e\el \ low tide and 
eovered hy .»0 and lit) rent imelers of water res pee I ixcly at high tide. 

On July i> samples of water wen* eolleeled I'rom two pools, on the 
edge ol Ihe rslrm, both of wliieli eoiitained tadpoles. 'The dimensions 
of the lirst pool were about 'i .b hy l meters. 'This pool was conneeled 
with the main rstrru hy a narrow diteli. so that Ihe two eommuniealed 
at high tide. I he second pool was larger, being about III meters sipiare 
and though it was connected with thi* rsfrro hy a ditch, was not Hooded 
with salt water so often because it was on a higher level. The tadpoles 
taken from the first pool were nearly ready to metamorphose into frogs 
and had well-developed logs; (hose from the second pool had been hatched 
only Iwo or three daxs. Mr. (hum's report on the amount of chlorine 
per liter was as follows : 

. e. rums. 

Sji ii 11 >Ic from lirst pool I 4.S. r # 1 

S:iin[ili* from secoml pool 7.020 

'The tadpoles in the former, therefore, were living in a :?.()!)(_> per cent 
solution of sodium chloride; those in the second pool in a 1.121 per cent 
solid ion of the same sail. 

'The observations described show that amphibian tadpole* developed in 
slightly diluted sea water, containing as high as ‘j.0!)(5 per cent of sodium 
ehlnride and make it seem probable that the same tiling occurred in a 
‘<M» I I per cent solution. 
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The Biological Stations of Europe. It y ( harlr- Atwood Kofoiil. l uitrd smirs 
of Kdut'iit ion Itiillctin Xo. 4. MHO. Illustrated. I*p. \i\ .'ttlO. 

This bulletin «»1 I In- l nited Slates Bureau of Kdiualion is a iimsl wel¬ 
come and upportmu: volume. 1: forms a splcndidlv illusl rated hook of 
dhO pact's, convenientlv arranged and indexed. Doctor Kofoid has based 
his report largely upon a personal visitation and in\est igat ion of the 
fresh water and marine biological stations of Furope and the results of 
personal knowledge are plain throughout the work. Kvory Atnc*riean 
biologist should possess and make a careful stiuly of this honk, not only 
heeauso of the desrripi ions and photographs of the stations, with detailed 
plans of buildings, aquaria, and li\t tires which are presented, hut also 
because the practical objects to he attained through biological stations 
are clearly slateil. In the mind of the American public ami. it i- l«> he 
feared, in the minds of most biologists also, biological stations arc con¬ 
sidered as educational luxuries, not as economic and scientific interests 
of the nation. If lie does not look upon them a^ pleasant summer reports 
for teachers and students, the biologist is *»lill <piile apl to consider that 
lhe\ should he laboratories for research in pure science. One does not 
need to he a prejudiced admirer of all things Oerman in order to recognize 
the value of the different attitude of the middle Kuropcau countries 
toward the fund ion of biological stations; it is in (iermany and Austria- 
11 unwary that they are performing their most noteworthy economic work. 
Stations for the invest igat inn of pond culture of lishes and crayfish; of 
river and lake life: of the control and biological ulili/alion of sewage; 
of the elfect. of M'wa^e iiml chemical by-products upon (lie animals inhabit¬ 
ing rivers and for the active control of evils arising from those cause's, 
do not lessen Ihe scieiililic activities of their workers hut rather increase 
them, by giving definite aims and purposes to the researches. 

According to Doctor Knfoid’s report, there exist in Kiirnpe So biological 
slat ions, of which *7 are located on fresh-water. The disl rihul ion is worth 
noting. Italy has I, France and Monaco -0, (freat Britain and Sciln- 
dinavia 1? each, (iermany and Ausl ria-l I unwary |0 each, Holland and 
Finland S each. Russia 7. Spain Belgium and Bulgaria I each. 'The 
disparity between Ihe number of biological stations in (iermany and 
France is superficial, for il must he remembered Hull (iermany is largely 
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n|‘ a too hasty reading of 11 m“ proof. A Ii11care would have eliminated 
such emirs as that on page 111, where Kr. Joaquin Marline/ do Zuniga's 
' Kstadismo do las Islas Kilipinas" is cited as “I*. Marline/ makes the 
statement in his honk 'Ksiadismus do Kilipinas.' etc." 

In explanation of the absence of references the author says: 

“\o :ilt <‘iii|!l I ms made to give references lo tin*, literal inv. because refer 

*• iuts have liren given already in the rhilippinr Journal of Scitnrr. where the 
original muiiogra ph* nf the author covering a part of 1 he Milijcrt mat tor of this 
hook ha\e appeared from time to time during the past few .wars.” 

In conclusion, attention may he called to two recent papers :| in which 
Doctor l»ean gives the results of some furl her investigations, and sums 
up his conclusions with oven greater clarity than in the hook itself. 

Kegardlcss of the effect of future investigations upon his conclusions, 
the work of Doctor Bean marks a distinct step in advance in the science 
of somatology. 

H. Otij:y Ki.vn;. 

A Ml. A tit In-op. i lull)). 12, Ibid. lltllU). 12. ri77-:iS'». 
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P.\ l»T I. INTKODI'CTIO.N. 

Tin: ivli«;inii> mill |nil>lii- »i iviimnirs of tin* I fujjaos of northern Luzon 
■hv |)i‘*il>;iI>Iy ;is highly developed ms any smelt eeremonies lu Im* found in 
Ihc whole Malay-IN»I vin sian an a, ami I heir religion is so closely inter- 
wo\i‘ii with 11 1 «■ daily life of the people (hat its importance can scarcely 
he e.\ amoral oil. Every e\enl of life is aecom pan ini hv its appropliate 
ceremony, ami I lie o reater tin* event the more elahorale the ceremony. 

The purpose of this paper is to describe the ceremonies connected with 
tin* In i r i;i I of I iclieai lei I hmlies and the bodies of persons killed hv hered¬ 
itary enemies, whether or not their heads he taken. With the passing 
of the custom of head-himI in**. these and all other ceremonies more or less 
directly connected with that custom will soon fall into disuse or mate¬ 
rially dinner their form. It is desirable that an accurate record of 
them he made hefon* thev hero me wholly matters of hearsay and valuable 
details are lost. Kor this reason the authors oiler no apology for here 
presell11lie' a detailed aceoiiul ol >neh ol these ceremonies as have come 
under their ohserval inn. 

To understand the ceremonies elearh, some knowledge of I I'u^ao 
general customs is necessary. 'The most important facts are Iirit'llv sel 
forth in the following paragraphs. 

Till-; IM IIAH I I..WS AMI I III-, I OllMKIi l*UIA AI.K.NCI-. Ol lllMl 

Tin* I I'li'ran peo p I e an* • I i \ i« 1 « *i I into a I :i r«;»- iiiiiiiIh-i of hereditary elans, cacti 
ol \\ hicli iiccujiics a ildinilc clan district amt ha- a ildinitc name. They vary in 
|Mi|nilat inn f rom a lew liiimlrcil up In lour or live Ihoiis.iud people cacti, di-trilmted 
in trom ten In a hundred or more \illa;>e-:. In most cases. each elan is cut, 
oil Iroiu t lio-e -*11 ii<• 1111»Iiit l»y natural harriers a- fixers. canons, ami 

mountain ranges. 'I In* people iu\a riald v call themselves I »y I licit' elan name, 
with I lie pfcli \ / (eijuiv a lent to (lie En^li-li preposition “of" I . 'rims: / 

hn nn uul Kami. "Wi* are i people | ol Biuiaunl elan'’; 1 -iuiijnLaninhumi. "We 
are. (peoplei of \.i”akaran i lan’\ These «- 1 :«ti- wen* once wlmlly exo^imic. as 
all members ol tin* clan xxcre lielieveil to In* desecuded from a common ancestral 
pair. Within I'ci-eiil x cars tin* cxn^ainie feat tin* lias more or less broken down, 
and I lie ulmle elan or^am/.al ion is in I lie piuccss ( ■ |’ -.low disrupl ion. 

Amorim t lu*-<* clans tlu* institution of lieail limit inn jiicxx up. in a^e> past. 
Each formed a little dale, politically independent ol" all tin* oilier clans summnd- 
iritr it, and making war or declaim;: peace with them. .1- it chose. In war. 
Ilu* head w as regarded as m trophy. a- was I lie scalp ainmur I hi* American Indians. 
I lie ellii'l reason lor de-iriliL: the head \%.i-. not so much the evrilement of the 
actual fiLdiliny to stihv it, in which only a \erv few people look part, as the 
fuel, (hat. the posses-, imi of a hea«l was nrir^an lie fore the yreal hfad-ceremmi y 
(or eelehrat ion ol victory I could he held. This ceremony, in which all I lie 
people of (In- clan took pail, was one of I he three greatest L'iven hv the Ifui^aos. 
It is not (In* purpose of tins paper to describe it. |n 1 1 rather the cxaetlv opposite 
one ;.;iven I»\ I lie clan of I lie lieheaded mail ill his lnil'ial. the ;n 1111 hi m u in/, which 
is also one of I lie three ^realest Ifu^ao eci'einiinies. 
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TIIK M ITHKSSin.N (IK II KAI) II (•' ATI AtJ 111 * AMKKICAA A CTIIUIIITV. 

Tin; lirsl l.isk that con f run ted I lu* Amcriciiu pivcriimont in (In- I fupto 
country was tin* uniI'yini^ of tlit* I lupin clans, (hr cslnhlishme-nl of peace 
unions tlirm, and tin; suppression of head-liimtinp Tlu* rapidil\ and 
• ■omphtiMH*j-s with which these objects were attained after the organi¬ 
sation of the Suhpnivince of ll'upm in Sep'temher, l!M)S. has low parallels. 
No heads have heeii taken in I fupio for more* lhan Iwo years past, nor 
has then; been any Ii 14hli 1114 anmn^ the elans. Ahuut lot) kilometers of 
new loads and trails have been luiill which ^reatlv facilitate niiiiiiinn- 
ieation between the various elans, and have been one of the child' factors 
in the development of the era of peaceful intercourse now in progress. 

The bettor features of I Tupio cult lire will develop rapidly under these 
conditions, while inniiv of the older customs will become much ebanp k d 
or entirely lost. To preserve* the knowledge of them lor future gen¬ 
erations they must he studied and recorded at once. 

Ill K XII \lM\IC\ 7 i III III\l. rmi'.MiiW, 

Sunrris '.'I m{ninnihini. The writer- of ibis paper have each resided 
for several years ammi^ the I fu^ao people. The w riter of this in¬ 
troduction witnessed, in whole* or in pari, four minih / ////'/ in/ burials in the 
Central 1 I'upio area, and Mr. Ilarlon mu- in the Kiaieyan I fnpio area. 
Two of tlie-i* eeremotiie> will he dc-cribcd \f-rv hrtelly. and two in full 
detail. 'The* other will be menlioiic*cl onl\. 

The **ol<* pnw imisly published de-n ipl i<>n ol one • *1 l hese ci-remonie's is that. 
^i\rn I iy .li*nks.' w ho, ;i - a 111« • 1111 m • t 11I tin* part\ of Mi'. I *«-:i 11 I \\ mi:-l cr, 

:irrive*d lit Kmai e in April. l'.HKi. pisi in time hi witness tin* Imrial of a 

lie-headed man. Imt in >1 tin* | ii-i-«-i-i I i 11*5 i-eie-monies. The i|i*-»rri pt ion is very Iniel. 
tint, t lie? two plains ' pulil i'lieil w it 11 it ;ue ol interest. These plate-* are from 
photographs 1 :i I-.«-11 I»v Mr. Woiri^li-r at iliat lime. .1 ml show I lie lie|ic*ai|i*i| body 
in the proc-e^-ion amt at 1 lie I0111I1. The pieline- are lypieal ol the ceremonies 
witnessed l»\ tlu* writer, excepting ilia! usually t men in plane ol J earry I lit; 
Ixxtv jri I lie Imrial prone* "-inn. I he statement that niily uImmi! ‘JO men aerom pa n ied 
I he I >oi I y to I lie* I a hi if» 1 indicates (hal I lie lieh**aileil man wa- of low lank in the 

eoininiiiiil \ . The e:i -e i-- very -imilar to I In* lirsl mu n h i i/i-iiiiT/ eeremnny that- 

I witnessed. 1 ha I of ManWli of I’anan-an who was killed amt l.ehradi'd in an 
expedition aL'ain -1 Kamlinlo elan, and was Imried by Kuiamd elan on -Inlit* •». 
MM)I». Hi* was .| f of Tap aeon. Ihe liead rbief of Kina not, who l»o re the c_\ 
(censes ot I lie ceremony wliieli was not \cr\ clabiirale and was pmo'lv attended. 

in' nr.ATii \\n 1:1 iiiai. cn- mxitaao. 

On .Inn*- .JO. I'lnii. KiltanV.. an I lii^iio chief of L'lriil pr«»m i in-nee. was killed 
nt his house* in 1 lie xillap-of liok«i> (ehm district of Ihimiuoli by an In* red it ary 
I»liem\ f r< 1 n 1 tin* elan doll'icl of Kailllmlo. ( olldilioris were* lalheT unset t li*d 

: /*,'/ hiittlt .»//• nt Smitu I’lihlit #1 /io/i.n-. Manila i I'Hl.ii. 1, |Sj. Is:'.. 

* Idem, Males ('\W\ .ind C\XX\ I. 

• r rh(*re is an error in Jefiks' statement as lo i lie inmihei .»I men in this instance 

I n. (\ w 1 
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in lfuguo at that time untl Battung’H death created great excitement among 
tlie people. Nearly 5,000 persons from all parts of Central lfuguo and Western 
Ifugno attended the ceremony, and more tliuii 1,500 men, fully decorated for 
the occasion, marched in the procession which conveyed the body to the tomb. 
This was the largest gathering of people for a similar purpose that I have 
ever witnessed in lfuguo. Through the misfortune of having exposed my last 
film a few days before the event I was unable to obtain photographs. The 
procession was very elaborate mid required more, than an hour to pass a given 
point. From 200 to 300 men attended the vengeance ceremonies held on the 
0 successive mornings following the burial. 

TilK DF.ATIl AMI BURIAL OF KAl.ATOMi. 

Kulutoilg of Kamhiilo (Plate I, tig. 1) was u man of very interesting character, 
lie was born in llarlig, in the Suhproviiice of Bontok, and was of mixed Bontok 
and Ifugno parentage, lie early won fame botli as a warrior and as a diplomat, 
and married the daughter of a wealthy chief of Kamhiilo. x\s is common in 
Ifugno, he took up his residence in his wife’s village, and soon attained much 
prominence in the Kaiiibulo clan. This excited the jealousy of the other cliiefH, 
who began to plot against, him. Their plot was successful and late in the year 
11)05 Kalatoiig was imprisoned in Bamme on a charge later proved to have 
been false. When Lieutenant. .IclL I). Hallman (now Lieutenunt-Uovornor of 
lfuguo) took charge at lhinuiie lie carefully investigated Kalatong’s case and 
completely exonerated him. During the investigation, at which I was present, 
Kalatoiig made the most remarkable speech in his own defense that 1 have ever 
heard made by any Tfugao. lie held even his enemies, who filled the room, 
spelIhoiind. After Kalatoiig’s iidra^r In* attained to a power which up to that 
time, no other lfuguo chief had ever possessed, lie completely dominated the 
clans of Kamhiilo. Rat fid. Talbok, and (iinihon. containing more than 12,000 
people. However, in acquiring this great influence he made many enemies, and 
some of them very hitter ones, lie was a mail with a very highly developed 
sense of justice, and ruled his people with tact, diplomacy, and courage, going 
alone into the most dangerous places. This eventually brought about his death, 
for he was so just in his dealings with the people and with Lieutenant Hallman 
that his enemies decided that the only way they could riel themselves of his 
rule was hy killing him. In January, lilOH, three men of Uinihon elan treacher¬ 
ously speared and beheaded Kalatoiig while In? was bathing in the Hinilion 
River. As (iinihon had been very inimical to Kamhiilo before they were 

conquered by Kalatoiig, they immediately made the latter’s death the occasion 
for a great head ceremony. However, they dared not keep the head, for fear 
that the combined vengeance of Kamhiilo and the powerful town of Rarlig 
would wipe them out completely. They opened negotiations at once, and returned 
the head to Kamhiilo from whence it was brought to Rnnaiic. The photograph 
for Plate II, fig. 1 was taken by me at Lieutenant Hallman’s house on the day 
the head was brought in. It was raining heavily mid the negative is poor. 
So far as I know this is the first and only negative of a freshly taken head ever 
made in the Mountain Province, and for that reason a print from it is here 
reproduced. A disabled foot prevented my attending the great ceremonies at 
the burial of Kalatmig's body, bill they wen* gra phic.-illv described to me after¬ 
wards hy Lieutenant Hallman. 

The burial ceremonies on all above occasions wen*, with the exceptions 
noted in the text, similar to those given at tin- /// unlit m u tl7i of Ihihatan. 
now to hr described. 
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I'AHT II. THE I1U KIM, OK 1»A IIATAS.* 

TilK I.IKK AMI UKAT1I Oh IIA II .VI A N. 

Hahatan ol Angadal was in early life a serf of Tanggana, tt one of 
the wealthiest and most popular village chiefs of Banauol clan. When 
the first Americans came to Baiiane, Babaian found employment with 
them, and proved exceptionally faithful and intelligent. 11 is employ¬ 
ment was remunerative and lie was soon aide to redeem the mortgaged 
rice ten aces inherited lioni his father, lie then married a well-to-do 
girl with several fields of her own, and became a substantial middle-class 
citizen. In 1 !M»T he was enlisted in the special lfugao police. These 

Tfugao policemen hold responsible positions, but Babaian proved fully 
equal to the work and soon became the most trusted and capable man 
at the Banauc station. 

On March ill, 190S, Babaian went to a village in Xamulditahg district 
on a matter of business connected with the roadwork then in progress. 
Having accomplished his errand before noon, he was resting under the 

house of the village chief when a man of the Liugai clan came up. 

Lingai had not then been brought under governmental control, and 
was still at war with Banauol. Moreover, the man in question had 

lost several ancestors and relatives in lights with the Banauol people. 
He at once determined to kill Babaian. ITe approached him with fair 
words, drawing his blanket closely around his body to conceal his bolo, 
and offered Babaian a betel nut which the man from [nilgai inten¬ 
tionally dropped upon the ground. As Balintan stooped to pick up 
the nut the man quickly threw olT his blanket and with two well- 
directed blows of his holo severed Babaian's head from his body. The 
man did not stop to take the head. Before the people in the vicinity 
fully realized what had happened, he had vanished in the runo 7 thicket 
surrounding the village, eventually escaping safely to I nilgai. 

TilK llltlMUNC IN OF Tin; HOHY. 

There was great excitement and grief in Banauol when the news 
reached us. Several hundred armed warriors assembled within a few 
hours, ready to go after the body aiul look for a tight on the way. 
However, Lieutenant Hallman would not let them go, although lie 
had Fome difficulty in restraining the warriors. Only the wife, mother, 

•By H. (Kiev Beyer. 

•Sen figure on left, in Plate V. 

1 Runo, a species of large grass, common throughout tin* Philippine*, lfugao 
name: hilriu. Scientific name: Miscnnthus sinensis Andr. (Grainineao). This 
and following plant idniti lien lions were made by Blmor D. Merrill, botanist of 
the Bureau of Science, from specimens colleded by Hit? authors. 
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and a few near relatives of the dead man wort* allowed lo accompany 
thn detachment which was sent at once to recover the head mid body. 
'This obpxl was iiccomplished without trouble as both had been cared 
for in the village where the killing had occurred. The party came 
back too late that night to allow me lo take separate photographs of the 
head and body, or of the returning people. The picture shown in 
Plate IV. tig. 1, was taken on the following morning, after the head 
had been replaced upon the body and securely tied to the shield and 
post against which the body lay. It would have been a serious sacrilege 
to have asked for its removal then. 

lhiring the absence of the expedition, religious ceremonies were per¬ 
formed in every village in Banauol where the requisite priests could 
he had. The purpose of these ceremonies was to insure success for 
Ihe expedition, and the classes of beings principally invoked were the 
a-amud (ancestral souls) of Hanauol elan and the hnhtpe (tormentors 
and go-betweens). Thousands of the ancestral souls were called u|>on 
bv name in the various villages, particular attention being paid to famous 
warriors and brave fighters of the past. These were eounselled to aid 
those who had gone out to get the head and body, and to prevent thn 
a-f}inud of the LiiTgai people from injuring them or plaeing obstacles 
in their path. The tormentors were urged to torment the LiiTgai war¬ 
riors with blindness and dizziness and to till them with fear, so that 
they would not attack the rescue party. The only gifts offered the 
spirits during these ceremonies were small chickens, rice-wine (where 
it was obtainable on such short notice), hotel nuts, and betel leaves. 
Ilowexer, great gifts of hogs and other filings wen* promised if the 
expedition proved successful. 

The procedure of the returning party was as follows: The body 
and head were securely hound on the dead man’s shield, which had 
been taken along for that purpose, and the whole suspended from a 
long polo borne on the shoulders of four men, two in front, and two 
behind the body. Immediately in front of the pole-hearers walked 
two men. one of whom heat a sharp tattoo at regular intervals upon 
his shield with the handle of his spear, while the other played the 
hfuTijihinTli" 'The relatives of the deceased, except the wife and mother, 
followed in single file behind the pole-hearers. In I’m mer times a long 
line of warriors would have preceded the party, hut in this ease that 
senii e was performed by the detachment of 1 fugao soldiers that accom¬ 
panied it. 

"Tin* Imn't/ilm // 7 / i- a mu-ieal inM riiment of very hard ami rcMiiiiuil. wood which 
is Imm!(*m wit 1 1 a short stick also of lianl wood. On a -.till day tin- sliarji, clicking 
heal of ( 1 1i> invt i iiircnl can hi* heard miles away. It. is used only in death cere¬ 
monies and in tin* ceremonies foi the cure of very serious illness. (See I Mato I. 

fig. 2 .) 
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The wife and mother walked beside the corpse. at times throwing 
their arms around the bloody hodv and weeping violently. At other 
moments they stared into the gruesome features of the head and eried 
out: “Bahatan ! Bahatan! Conic back, come thou hack!” 9 Occa¬ 
sionally the whole party broke forth in the (Yntral I fugno death-call: 
“Oil! Babaian! Conic back, conic* thou back, for our houses are tilled 
with mourning I" 1 " In fact, grief was the keynote of the* occasion. 
Vengeance did not become predominant until the following day. 

I IIK CKKKMON IKS AT Till IIOI'SK. 

A group of people of coiisidcrahb* numbers, among whom were 
several priests and village* chiefs, wen* gathered at Babaian's house 
when the party returned. As soon as the cries, which filled the air 
for fully twenty minutes, had quieted down, two old priests made; a 
short bnki- (religious ceremony) in the house, sacrificing a chic-ken to 
the* bayol (great deities) of tlu* Sky World. Immediately upon eom- 
pletion of this ceremony. the* omen being good, the preparation of 
the body began. Everything was arranged as shown in Plate IV, fig. 1, 
in which position the body remained until it was removed for burial 
on the third day. The body faced LiiTgai, the murderer’s clan district, 
and rested against tlu* shield on which it was carried in. n 

During this preparation of the body certain things were? also being 
done* by some of the old women to the* widow, mother, and brother 
of the dec-eased. The clothing and ornaments of the latter were all 
removed and they were arrayed in old. torn garments made of eoarselv- 
woven hark til.-T. such as are worn by the* poorest serfs when working 
in the lields. (See Plate VI, tig. I.) Kings and hands of woven 

rattan, called m/nlm. were placed upon their arms ami the calves of 

• 

* “ HaJmta h ! llaliahm! Mahaiu/nhanlftnl Aa t in* •»i - i *-1 ol :iii llugao will* or 
mother ovi-r tlu- dead Imily «»f tier husband or miii is smiiet long l luit im one «■:» n 
look upon untouched. I know «>| no people w ho exhibit >1 router lainily nllei-lion. 

v '"ltahalan ah * MnlniiTt/a haifi/ail fen * in milat/iila a ili hair tan!" This death 
cry ill ('cut nil Ifugao is .-el up by all tin* |H*op|e of tin* village at tlu* «h*ath of ally 
|K*rsiin, ami is repealed for from ten 1 «» thirty minutes. Tin* name of the dead 
person is of course changed in i-aeli ease. 

11 The wooden spear, in the picture, standing In-side each ol Ili.-t 1 .111arm*? 
and tlu* little* earved wooden ornament siisjieudcd from his neck, an* of particiilu 
interest. 'tin* wooden spears. which are really throwing javelin**. an- called hikah 
and consist cf a pointed hamhno head set in a hard wood shaft. The lukAh is 
undoubtedly the oldest fmiii of Ifugao -*-pcar. dating I nun long hi*fme tlu* in 
troduction of metals. It is '.till larg«*ly iisi-d in real lighting. The tilth* wooden 
oinnini lit siis|jended from Uahataii’s neck is calh-d Linillu and imlic-iti*s that lie 
wiim 1 /thhp. that. is. a hrave warrior who has taken heads in his lifetime. At. I In* 
till rial of MniigMi. merit iorieil in I’arf f of this paper, no kinif/n was suspended 
from his nrek as lie had ne\«-r taken a head. 
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their legs. Larger bands of the same sort were also worn by the brother 
upon the crown of his head and by the women around their necks* 
Earrings made of small cross-sections of runo stalks were placed in 
their ears, and the widow also wore a necklace made of the same 
material. The laces, arms, and legs of all three were then rubbed with 
a mixture of soot and ashes, and in this condition they remained for 
the next three days. During that time they ate no food and drank 
very sparingly of water. The widow and mother were prohibited from 
balking for a lull month after Balia tan’s death, and the brother for 
ten days after the burial. Certain articles of food were also taboo 
lo them during this period. They might not mix much with other 
people nor go on long journeys from home. Neither were festivities 
of any sort to he held in the house nor participated in. For her full 
twenty-eight days of mourning, the widow continued to wear her coarse 
clothing, and also wrapped around her head (in the manner shown in 
Plate VI, tig. .‘1) a striped blanket. 12 

A number of the other relatives and very near friends of Balm tun 
also removed their ornaments and wore ear-rings or necklaces made 
of pieces of runo stalk. These people also ate little and did not bathe 
until after the burial. However, in their case it seems to have been 
purely a voluntary and personal matter. Continence is maintained 
among young and old throughout the clan district of the beheaded 
man during the three days between the death and burial, and by some 
of the nearer relatives during the six succeeding days. This taboo is 
said to he very rigidly adhered to. 

After everything had been prepared, conditions remained practically 
unchanged during the following two days. Fifteen or twenty men, 
with their spears and shields always within easy reach, remained under 
or around the house at all times. They* were relieved at frequent in¬ 
tervals, and there was a constant coming and going. Many people came 
simply to view the body, to get first hand information regarding the 
fight, and to learn what revenge was planned. The calling on the 
soul of the dead man never ceased. At intervals of every two or three 
minutes, both day and night, on old woman approached the body and 
poking at the severed neck with a slender stick about 80 centimeters 
long she cried to the soul to return and avenge itself. Several old 
women relieved one another in this duty. Occasionally, an old priest 
approached and addressed Ihc body with a long tirade to I Ik* same 
effect. Once in an hour, perhaps, the widow or mother emerged from 
(he little hut where she sal, and throwing her arms around the corpse 
wept most piteously, crying to the soul lo “come hack! come hack!”; 
■ u\ shaking Ihe body violently, she cried: “Wake up! Babaian! Wake 


11 Called hnpi. Tlii** headdress when Unix worn is railed baht. 
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up! V|: ‘ During this lime, also, until ilu; morning of the third day, 
an almost constant ceremony was held in the house. Two or three 
priests relieved one another at long intervals. 1 have not yet obtained 
the text of those house ceremonies and can say little about them except 
that their general purpose was to keep the soul of the dead man, the 
ancestral souls of the cbm, and other friendly spirits always near 
at hand. This was probably both lor present protection and in pre¬ 
paration for the great ceremonies to follow on the third day. 

TIIE CEREMONIES ON T1IE llll.f.. 

At earliest dawn on the morning of the third day a party of men 
proceeded to a small level plateau lying about 400 meters west (toward 
Li rigid) and 00 meters above Hahutairs house. They cut down the 
tall grass on a place from 00 to 90 meters across, and built a small 
grass shelter on the south side of this clearing. Around this shelter, 
and enclosing an s-nicter space in front of it, they planted n circle of 
bunches of green nnio stalks with the leaves left on. Soon after sun¬ 
rise five priests came, bringing with them various of the sacred ob¬ 
jects and paraphernalia used in religions ceremonies. Others arrived 
at intervals during the next hour until the tinal number of priests was 
sixteen, including all those of highest rank in l>anauol clan. They 
took up their station within the runu -enclosed circle?, and after the begin¬ 
ning of the: ceremony it was taboo for any oilier person to step within 
that circle. 

From 8 o'clock until 1U o'clock the people began to gather for the 
great ceremony of the m mi h imihTij , until more than 52,000 were in 
the vieinity of the plateau. They came in parties of from 20 to 200 
people each, from all the clans at pence with Banauol within half a 
day’s journey about. The procedure in the ease of each party was 
the same as that so well described by Barton in Part Ill of this paper, 
and I shall not give it in detail here. The men who were to lake pari 
m [ho burial procession always led. while the women and children fol¬ 
lowed in a group at the rear. The striped shields, the batlijUnuV r /, M 
and the headdresses are well shown in Plates 1. II, and IV. 1 he 
white markings on tin* shields art? painted with a mixture nl lime and 
water. The white hark hand of the headdress holds the blood-red 
ilnvujla 1!i leaves in place. Everyone was dressed in his or her finest 

11 ■ ‘ limn a nT/o n - /.'« / Hahn tan! Humunlfonhu /" 

14 See footnote No. H. 

J * Danliln is Cordiflim■ hrminalis Ktint li, l I.iliaeeae), ji ml is the most important 
and most used of t lie sacred plants of I lie Ifngao. Large quantities of it arc 
planted on tin* walls of llie rice termers (See Hates 111. VII. anti VIII). These 
spots of crimson color attract every traveler’s attention, as they form the most 
striking ornament on the giant stairways of terraces that run up the mountain 
sides almost to their very tops. 
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clothing and ornaments and tlu* j)arties certainly presented a striking 
appearance as thev slowly wended their way into tin* valley. At limes 
a dozen of them were in sight. coming from dilFereiit di reel ions, and 
the healing of the wooden innsieal instruments could he heard for 
miles. 

Jn I'entral llugao the parties do not go to the house of the dead 
man unless lheir path leads them by it, but proceed at once to the plateau 
or hill upon which the ceremony is being held. Jn the present ease, 
as each party approached the plateau the women and children dropped 
out and only the men who were to take part in the procession went 
on. The men trolled with a swinging dance step onto the plateau, 
playing their (tmufibuiuj 1,1 rapidly, and passing once around the circle 
of rutin clumps came to a halt beside it. The leader communicated 
with the priests within the circle, and they assigned him his position 
in the procession. ! : pon learning this the party broke up, the members 
wandering olT singly or in groups to find their assigned places. 

In the meantime, since 10 o'clock, the religious part of the cercmom 
had been in progress. Two hogs and several chickens were necessary 
for the sacrifice, and on the present occasion one of the hogs was con¬ 
tributed by Lieutenant (lallman and the other by myself. This was emi¬ 
nently proper, for Iluhatan had died in our service, and, to the llugao. 
Lieutenant (iallman stood in the relation of his overlord. The chickens, 
rice, and other things necessary were contributed by the family of the 
deceased and by Taiiggnna. his former overlord. Tilt 1 hogs and chickens 
were placed in the little grass shelter, already referred to, to await the 
time when they would he needed. 

The lirst. ceremony for the securing of vengeance is called munubfib. 
Two chickens were sacrificed in the ordinary manner, after a short 
religions ceremony. 17 'Their meal was then rooked in one pot and 
M>mr rice in another. Several pieces of the cooked meat were tied 
in various places on the roof of the little grass shelter, and others 
were placed in a small basket which was tied in the top of one of the 
mho elnmps near which the priests sat. At the foot of this clump 
live small wooden howls were placed, and tilled, one with the chicken’s 
blood, two with chicken broth, and two with the rice drink ((tubful). 
All of llicsc articles were carefully watched by tin* priests from the 
time thev were so placed until high noon, when the ceremony ended. 
’This was to learn tin* will of an nfu. or omen spirit which usually 
manifests itself in the form of a little bird called /n(jn(. ls If one or 
more of tlie-c birds come* to cal of the meal or drink of I lie IujiimL 

W ihxIimi imisir;il in-1 ninieiil■». see |>. 

' T lial. i . see p. 

/*/khhh Ii iI ii.s sp . 
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in t lit* howls, it is a very favorable si^n. 11 ml I Ini l oc»mrcd in this 
rast\ tlu* lm^ would haw* I»c*i*n sacrificed immediately in tin* vengeance 
(rrcmonv and oil the l'<»llowing flight a party of warriors would have 
startl'd lor Imigai. I Inivexer, no uhi appeared at tin* ceremony I'or 
liuhatun. and to make clear what really < 1 i< 1 occur it i> necessary here 
to describe briefly a few of the genera! beliefs regarding tlit- omen 
spirit and t hi * significance ol its appearance at l hr mnn/i t //////o/ ceremony : 

Most. rt tin* omens art* unfavorable. and whenever an oim*n spirit aj»|H*arw, its 
every movement in watched with anxiety. Of special significance art* the direction 
of its lli^ht and tin* cliaraotoi of its cricM. If it tlios slowly overhead ill any 
di root ion away from that of tho inimical clan, at the same tinn* uttering a low 
inoiirnful cry. il is a laid si^n ; hut if it Hies rapidly to the roar of tho observers, 
uttering a sharp cry of fright, it is tin* worst sign 0 f all. Either of those things 
indicate* that vengeance will not be obtained for some time to come, and that 

any war party sent out at one** would Hiiroly moot with disaster. Many other 

things may Lio learned from the ir/i/ but. it sometimes hap)M*ns that none appears 
before 12 o'clock, as was the case at Italia tail's munhhniuij/. This iH not taken 
as a had sign hut merely indicates that tin* time is not ripe, and that, a series of 
vengeance ceremonies must he held on the days following the burial. 

I'll K HI lll.\I 

AL all in ii nhim uinf, no matter how tin* ceremonies on tin* hill turn 
nut. tin* hurial in no rnsr is dclavml—ii always begins exactly at noon. 
The time is determined h\ the liiee Chief 1,1 of llie elan. Thu Hire 
Chief of llaiiauol is l» # undinlan td‘ thr village of Amlmliu. At the 
ceremony fur Hahatan hr sal with I In* priosls in Ihr nuio-vnv Insect circle 
on lIn* plateau, and shnrllv alter II o'clock lie ivniovcd from his 
i.i,. -hag live little wooden pegs which lie thrust in the ground in a 

verlieal position. From watching 11w* shadows east by these pegs he 

was a hie to determine when the sun had reached the meridian. Kvcii 

had the dav been cloudy lie would have guessed the hour with threat 

exac t ness. 

As noon approached, the men who were to lake.* part in the* proces¬ 
sion sought their assigned positions, and when ltuiidinlan rose* to an 
non uce tlu* hour a. long line* of nearly a thousand men in single file* 

reached from the* plateau to a point far beyond Hahatan's house*. A 

fe*\\ minutes before IV o’clock, the priest- sell! eight men down lo the 1 
house* lo prepare 11 1 «* body by lying it on a pole in the* same* manner in 
which it had been lied when brought home*. They also sent several 
other men lo open and prepare iln* tomb and c ut the* grass around it. 

,u The Rice ( liicf is culled I ii mu null in (clidal I lagan and nuttihi/ni ill KiAiigan 

Ifugao. In tin- formii area the po-ilimi i-- nearly always filled by a man, in flu* 

latler eillier bv a mail or a woman, 'flic Itiee < liicf is flu* astronomer ami 

metcorologisl of the elan, in arhlilion to being its leuilcr in agriculture. The* 

himmnih of ( Vnlral Ifiigau ha\«* coii.-idcraMc astronomical knowledge and have 
evolved an excel lent calendar. 
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Exactly at noon ItundTnlan spoke to I lie priests ami they all stood 
up together, shouting at the tops of their voices: “Attention! ye Deities 
of the Sky World, for we are about to bury a beheaded man !” ao This 
cry was taken up and repeated throughout the whole line of waiting 
men, and they fairly made the hilts ring with their shouts. Six of 
the highest ranking priests at once left the plateau and went to the 
house, from which place, after glancing at the body to see that it was 
all right, they proceeded to the head of the procession. Each of the 
three leaders carried two spears and wore a peculiar back-basket of 
the type called i-nab-nu-tan . 2I The three following priests each carried 
a speur and a shield. They advanced very slowly, dancing all the way 
a peculiar dance which represented a mimic tight. This was accom¬ 
panied by much low-voiced muttering and occasional loud cries. About 
half of the men in the procession carried shields and the other half 
haiujibatijj. The tattoo upon the shields anil the playing of the wooden 
musical instruments was kept up all Ihe way from the house to the tomb. 
Kor the greater part of the distance the body was carried about midway 
in the procession, hut as they neared the tomb ihe men carrying it 
advanced to a position just behind the leading priests. The women, 
children, and men not Inking part in the procession stood in scattered 
groups and lines on the hillsides and along the walls of the rice terraces, 
where they could get a good view of the proceedings. The wife and 
mother of the dead man were Ihe only women fn the procession. They 
followed just behind the body. 

Men for whom the munhimunTj ceremony is performed are not buried 
in ordinary graves, hut in large tombs railed gitmjul. hollowed out in the 
mountain-side. 

These tombs me from <i to 8 meters across and about 1 meter high. The roof 
is supported by pillars of earth or stone which are left at frequent intervals. 
There are ti of these tomhs in Banaiiol elan district. The opening is walled up 
with stone, and in front of each u quick-growing tree called band'd"* is planted. 
The rate of growth of this tree is known, and it is cut oir near the ground each 
time a burial is made. The people are thus easily able to tell when the last burial 
was made in that tomb. 

The distance from Hahatan’s house to the tomb where he was buried 
is about 3 kilometers, and the procession was fully an hour and a half 
in reaching its destination. When the leaders had arrived at the place, 
the procession halted and those in Ihe rear began slowly to disperse. 

i,} "(Jnjm tfnfmn dahaann Ttaffol ad Haifa, la nntnhlmthiQ-kami !* 9 

■‘The appearance of the priest wearing this basket is extremely grotesque. The 
Imsket is covered with long hlnck needles made from fern-tree roots, and as the 
priest stoops in the dance these needles stand erect all over his back like 
the bristling quills of a porcupine. 

- J Also sometimes called fi/nT/dh. I do not know the scientific name. 



AN IFUGAO BURIAL CEREMONY. 


239 


About twenty of the men immediately behind the leaders advanced and 
removed their headdresses which were then strung on two Fhort poles, 
cut from the hand'ti tree at the mouth of the tomb, and stood up one on 
each side of the passage which led at a sharp angle downward into the 
tbmb. The body was then brought forward, removed from the shield, 
and carried into the tomb. Thu passage was so small that those who 
entered were forced to crawl on their hands'and knees. The body was 
not wrapped in a death blanket, but was dressed only in an ordinary 
clout. It was placed in a sitling posture at one side of the tomb, lacing 
Lirigai, and held in position by wooden stakes cut from the hand' ti tree 
previously referred to. After everything was prepared two men again 
walled u[> the mouth of the tomb. 

During all the time that the burial was taking place, and until the 
wall was almost finished, the widow, mother, and brother of the dead man 
stood at the beginning of the passage and cried out to him with loud 
voices. They alternately asked him to come hack, and lo avenge him 
self. After everything was finished they quietly went home, where they 
remained in comparative seclusion during their period of mourning 
previously described. After the walling up of the moulli of the tomb 
the poles containing the headdresses were laid over it, and a lukdb 
(wooden spear) slack in the ground at right-angles to the slope. The 
people then quieilv dispersed, and the munitiinfnTjj ceremony was finished. 

tin: ai-tkic iinti.vi. ckiikmomks. 

Although the in unliiin dntf ended with the burial *»I the body, the 
after-burial ceremonies, while nol so .-pceiamlar nor al fended by so 
great a number of people, weir rven more curious and interesting. They 
were of two kinds very different in character,-—(In* hn-tnni (or ccicnmnial 
nights of gnicral license) held oil the three nights following the wun- 
liimuiTq . and the vengeance ceremonies held at sunrise on (lie six succes¬ 
sive mornings following the burial. 

Till’, ill if I A. 

Before returning home, all of tin* men o! Banaiiol el m who had 
marched in (lie burial procession took a ceremonial hath. The peniod of 
enforced continence was now at an end. 'flint night in every village of 
Itanaunl there were little ceremonial gatherings of men and women al 
the bouses of the kinhnn/i/mi (nobility). These gatherings are called 
Hu-luul. and there are presen I al each from ten lo forty or fifty guests. 
The people are invited bv one of the nobility, who al>o provides sufficient 
hvhnd (tin* fermented rice-drink)* betel nuts, betel leaves, and tobacco to 
last throughout ilie nigh!- for Ihe gathering does not break up until early 
dawn, 'flic number of men and women is usually ahou! equally divided, 
and all are young or middle-aged, mostly coming from (he nobility 
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and middle classes. Children and old people do not attend. The gather¬ 
ing is held on the paved place, called ilaulun. underneath the house, and 
usually begins at about N nr !• o'clock in the evening. The host, as a 
rule? sits in the center beside tin* jar nf rice-drink and the baskets or howls 
containing Hit? betel nuts, leaves, and tobacco. A small lire of pitch 
pine, both for light and warmth, is also Imill near the center. In the 
earlier part of the evening the women usually gather in a group on one 
side of the lire while the men sit on the oilier, hut by midnight or alter, 
when all have beeome warmed with tin* wine and the fervor of the 
songs, they mix together freely. No person is responsible for anything 
that lie or she mav do at a /in Hun. and no enmities or hard feelings are 
ever retained."" 

The piinrip.il purpose of the gathering is the singing of eertiiin 
ceremonial songs, and this is kept up during the whole night. The 
songs are of two distinct types: tlie* a-a/in.r ili i/uuniijnmi and the mini 
Hu-linu. The former are of mutual criticism on the part of the men 
and women, and the latter are of |o\e and war. The latter are sung ai 
all (iu-Hua ceremonies, throughout the year, and aie in a curious, 
secret language, u I Icily dillVrciit from the spoken Ifugao.' 1 

The u-rijin.r rfi yi mni i/u #77/ are sung only alter I In* in unli tni nmj ceremony, 
and never at I'm linn held on other occasions. TIh-v arc in the ordinary 
spoken language and. unlike most Ifugao -migs, are not sung by a 
leader and chorus hut hv all the men singing together in one group 
and the women in another. The following extinct from one of these 
songs was obtained at the house of Kiuggiiigan of I’usiiakun. on the 
second night after Hahatan's Inn ini. and will show their general 
character. It is given both in the original -' and in a tree translation: 

,:i Tin* I Tuvans ordinarily lia\r a very strict iimral rode, ami 1 lie crime of adul 
I cry is punishable by death, hill there is no douhl that formerly general license 
nf r\ery sort wa- permissihle at a hn-liim. \t the present lime improper inter 
course is \ri\ ii i in-h frowned upon, and l lie \ouiigcr married people will n« *1 
attend a tin him where anything improper is lialde to oeetir. 

‘‘This >eeret language is 11 - 1 - 1 1 nid\ in lerlain religion" ami eeremonial "Oiigs. 
'.mh as the hi mi Im in/ti I nf tin* (eulral Ifugao prir"t" ami the m ini h ml Ii ml harvest. 
"Oiig of (he Kiangan women. It is •'•I dillnent from tin* spoken language that I 
ha\e listened In it lor hour" without bring aide In recognize a "high- word, except 
in occasional proper mum'. Indeed, the Ifugaos thcuisrl\c" have largely for¬ 
gotten tin*, meaning of t lies.- wind". they know the general meaning only, amt 
• ■an not 1raii"latr il word for wind into 1 lie spoken language. 

1 ufm.r fit (limniffnny. 

Mkn. I hi I, if it lii himilmii. U-le-u tin iiuiaii, isiluyn ifiniiijfu i/u hi min fini/o, 
le Ii* u I in lima n. 

WomKM. / hi/t'i/H In liunlnki, le le-fi-liu inn ail. »/n isi/a yu hi iru n7f n *hilj ili inn 
ymlniffu. leleulin uni aii. 

Mkn. Ihikffii hi himihuii. Ir-lr U liii-uin all. i/u r i/ii/ifuk hi /nii/o ili i/ithiiTfii yn, 
le le u lin inn ail 
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Mk.N. “Vi* tin- \\'i >llli*ll. Ir-lr it lininn tin, Vi* rill of I III* flu’ll lish \i- list Vf captured 

in tlm rico lields h h u Iin mu tin" 

Wn.MKN. 11 ^ i* liu* tiifii. If It' it lin inn tin. :i ml \ »■ cat ;i( tin* liver 11 n* lish vi? lime 

captured, It: It- u lin mn mi." 

jVIkn. "Yi* tin* women. Irhitlinunitni. ami ye nmk upon (lie walls ol I lie riee 
lields t lie sl.ellli.il ye have eaptnreil. If It it Hu inn mi." 

Womkn. “Vl* l lie men. It If-u-lni mn mi, ami (when ye e ( » on a journey i ye eal 
your clouts upon (lie path. If It it lm uni mi: ami ye do not ret uni to your homes, 
If Icii lin u in mi ; ami (heiau.e o| that ! niur ehihlreii are weepinrf. It-It it lin 
um mi .” 

Mk.N. ’Ve the women. It h it lin m,i mi. ami ve «|o not mi In mum sweet potato 

lields, Ifltuh nu nitin , and iheeau.e ol that I your liii.hand heroines lank and 

lean. Ir.-h u-lin mn an: herau.e he has not i-atiii of the results of \i»ur planting. 
It• It'-ii lin-u mmi." 

W’OMKN. “Ve the men. If h n lin-mn mi. and the meal i ye have obtained at- the 
Feasts ye lime attended I decays ill \mir hipha^s. If If it lin mn-nn; for M - fnrij'cl 
to remove it when \e let ill'll (o your homes, h it hn mn-nn; and there is no 
meat food in \our houses. h It li-lin inn un and a .leneh arises from I lie meat 
in your hip l»:iy». /• If n lin mn nn." 

Kir., ete. 


These solids ,,f mutual criticism a tv >11112 during the lirst half of the 
night, and Ihe other class of songs mriijn the remainder of the lime. 
The attendance on the s,., nnd and third nights of the fiu-fimi is md 
so la rife sis on the lii>| night. and is freipieiil l\ enmpo-ed of different 
people. Console? ing their eharaeler. tin- conduct of these ceremonies 
is verv ordel'l \ . " 1 * 1 1 e 11 * is seldom ellnllL r h of the intoxicant to produce 
mmli dnmkeinies>. oilier than Ihe required “jn\l'id" feeling. and Mien* 
an* no puhlie ohsci-nilies. In many districts nf (Vnlral I lugao Ihesi* 
eerentonies are now im more than an ordinary social gathering and 
Sti nf/rrfrsl 

tin: mmuxnck 1 i- im- mo.mi s 


Ihe \enoeaiue lei'emoiiies are \it\ dillei’eiil in spirit and character 
from those jiisl desi rilied. and it was possibly to i-omiterae! Ilieir Iren/ied 
ferocity that the latter were invented. The\ are called /// um/ 1 mu tftuinut. 
and really last for .even mornings, snier the one held on the morning 
of the hnrial day is essent ially the same in purpose as those held on the 

Womkn. I><iI.„,i In linnhil.i. If lc ii lin um mi. >m isdn i/n mm tlnlttn tli ininn.i- 1/11. 
Ic If* i'r lin mn an : un mini fit, 1,1 iu/uii huh an. h- h- ill i 11 n m an: un linn I mnnumi 
. It 1 inm ini Im hn h 1/11, h--h* ii 1 i n 11111:1 n. 

Mkx. huh //// hi hintihnit. |e-le l'l I in-11111 a 11. un infill itln hi ntfifii hiii/.hmii/u. 
h- le l'l -1 in uni an: >/n <Hn nupitjiil min nhnunn un lo-lr-i'i lin mn an: tli nit-id tli 
Ix'tmtinn. tli hinl;mm 1/1/. If If li-lin-mn an. 

WoMKN. Ihthuu hi linnhil.i, h* lf-1'1 -1 i 11 iimau. un nnipili th‘ thiliitf hi hn I inippii, 
!,. | ( . lin mn mi; tnhli l.ni/n ul.utnn hi huh un. h*-h* fi lin mil an: i/ci mtid di istln 
uu hi hnlftfit, If-lf-u-lin um an ; un hummmi hmnhi di dnliit) hi hnludlf-yu. 
It -It -ii linn m >n: 

K 11 ft.-. 
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six following. The true vengeance ceremony is not held until the omen 
spirit appears with the decree of futc. Should it appear with a favor¬ 
able decree on the morning of the burial day, vengeance will he obtained 
very soon; but if on any of the following six days, it is held that ven¬ 
geance will be obtained in as many months as the number of days waited. 
Should it not appear at all during these days, il is doubtful if vengeance 
will ever be obtained. 

At the vengeance ceremony for Bahai an the omen spirit appeared at 
about 7 o’clock on the third morning after the burial, and ale of the meat 
and blood. Therefore, it was held that vengeance would he obtained 
within three months. (As a matter of fact this prediction came true.) 
'The ceremonies on the first and second days were the some as those 
at the munubub 2,1 held on the morning of the burial day, except that 
the time was from sunrise to about 7.HO o’clock instead of from 10 
o’clock until noon. Also, from 50 to 100 young men were present- 
who from time lo time sang vengeance songs and songs addressed to 
the omen spirit asking him lo come quickly. When (he idu appeared 
in the form of a small bird 27 everyone remained silent until it had finished 
its meal and Hilled away in the general direction of Lirigai. The 
priests then all arose and shouted a few words after the departing 
spirit. The young men returned to their homes, to spread the news, 
while the priests immediately proceeded to the house of Bukahan (the. 
brother of Bahalan) in the village of Diinpal, where the two hogs had 
been taken on the afternoon of the burial day. The most interesting 
ceremony of the whole series then took place, but as if is described 
in detail by Barlon in Part III of (his paper, I will mention it only 
briefly, putting in ihc few details in which the Central 1 fuguo ceremony 
differs from that of Kialignn lfugao. 

Tin* ceremony \v;is addresser! principally to tlie great deities of the Sky World 
( A d Day a) and the Upper World (Ad liahunian) , who are the gods of war and 
fighting. The most important of these deities are: Mannhaut (the Deceiver), 
Antal go (Iho chief of the Sun (Soils), Amhulan (the chief of Iho Moon Cods). 
Luhog, Paicit , 11 a la ti7f oh, Amtalu, A nth lag, etc. Various of the priests were 
possessed by these deities. Amalgo speared the pig and Amhulan threw himself 
upon it, drinking the spurting blood until lie was pulled away. Several of the 
priests seized hand fills of the blood and smeared themselves from head to foot. 
The pig was still living, but was soon killed in the ordinary manner by piercing 
its heart, with a sharpened stick (the iriirik).-* After the hair had been burned 
otr, the body was rut up with scant ceremony anil a small portion cooked. The 
meat was divided among the priests and the near relatives of Bnluitan. 

■"Where the. chicken meal, blood, broth, and rice-wine were prepared for the 
coming of the idu. 

71 fit pit, sec p. 2.'l(i. 

“This is apparently not the custom in Kiftrigan Ilugao, as there the spear is 
thrust through the pig’s heart, killing it immediately. 
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One hog was killed in the forenoon and tin-, other in the afternoon 
of tlit: third dny. On that same afternoon a large shallow pit, about 
•3 meters square and J meter deep, was dug on the plateau where the 
ceremonies of tin: previous mornings had been held. The ceremonies 
of the fourth, fifth, and sixth mornings took place a mil ml this pit, 
and were all alike. From two to three hundred young and middle-aged 
warriors with spears and shields danced a mimic battle and sang songs 
of vengeance from sunrise until about. ?' o’clock. At the same, time 
two old priests sat in the center of the pit, where a small fire was 
built, and performed a religious ceremony over some of the meat of 
the hogs killed on the third day. The warriors danced and sang them¬ 
selves into a frenzy disquieting to look upon. Some women and children 
who had gone up to the plateau on the fourth morning ran away in 
fright when the dance reached its height. After this ceremony the 
men returned home thoroughly exhausted and did little 1 or no work mi 
ill at ilay. 

CONCI.r.NION. 

The completion of the vengeance ceremonies likewise mmplctcs the 
observances connected with I Ik* hi unh ini fuTj/ burial. 'The people believe 
that the souls of men buried by ibis ceremony lead most unhappy 
lives. They are forced to wander about, for a. time at least, among the 
war gods and great evil deities of the Sky World ( I d M///u) and the 
Upper World {Ad Knhiiuioii) . 11 is far from being an honor to have 
one’s head taken. In fact, to the I fugao, it is the greatest of all mis¬ 
fortunes. 

I'AUT 111. INK r.llliu III \l.u:f 
ai.iocyi/n'n dkatii at kianoajv 

Aligiiyun. of llu- district of Nagakaran in Kiaiigan I fugao. was a 
soldier in the constabulary company stationed at. Kiaiigan. lie was 
killed while on duty. May 2. I!MO, by a prisoner in the guardhouse 
who had secretly obtained a weapon. This prisoner had determined 
to escape and would have killed anyone who barred his way had lie 
not been immediately shot by one of the fit her soldiers. 

The killing of Aligiiyun was therefore not done for revenge; in 
fact, his murderer prohahlv did not know who lie was nor where he 
was from. However, it so happened, that the prisoner himself was 
from the district, of Kur.ig, which is about 10 or 12 kilometers distant 
from Nagakaran. the home of Aligiiyun. Old feuds existed between 
nearly all the elans in this area, and Nagakaran and K m ug were not 
except ions. 

Since the suppression'nf head-hunting in Ifugao. it has become a 


l»v liny Kranklin Barton. 
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general custom to accord the munhimunjtj burial to all persona killed 
by member* of inimical clans, and this custom was followed in the 
case of Aliguyun. I witnessed only the ceremonies of the third day, 
and the following narrative of the events of that day was written shortly 
after their occurrence. :,n 

THK AHSK.MIII.IMi OK TIIK l»KO|»|.K. 

On the third day after Aliguyun was killed, the principal funeral 
ceremonies took place. To these ceremonies came a number of people 
from their ranchman, 111 the party of each ranchcria being led by relatives 
of the dead man some of them very distant relatives. 

Nagakaran, the ni rich an'a of Aliguyun, was until quite recently very 
unfriendly to Kiaiigan, where I live. However, Aliguyun had some 
kin in Kitmgan. and these, together with their friends, went to the 
funeral. Their shields, as well as the shields of all who attended, 
were painted with white markings, some taking the conventional form 
of men, some of lizards, and some were zigzag. (Plates I and II, tig. 
2.) Kach man who attended had a headdress made of the leaf petiole 
of the betel-nut tree and the red leaves of the ddtu/ola :,= plant. To 
each leaf were attached pendants of feathers. Mourning hands, made 
of strips from the same petiole, were tied around both arms and legs, 
and in some cases a pendant thuTf/olu leaf was attached to each hand. 
I 4 'vcry man was dressed in his best clout and the women in their best 
skirts and in all their finery of gold ornaments and agate necklaces. 

Nagakaran village' is one of several in a very large valley (Plate 
\ll). When 1 reached a point in the trail commanding this valley 
there could he seen coining from each of the various villages a procession 
wending its wav slowly toward Aliguyun’s home. From the time 
when it came within sight of the house*, which was sometimes at a 
distance of from 2 to :< kilometers, each procession danced its way, 
heating on the striped shields with drum sticks, and on the btim/Umitf/. 
a. wooden stick made of hard resonant wood :JU coated with chicken 
hlood and extremely old. 

""At. the mpiest «* I Major W'illcox, l iiitcd States Army, who was in Kiflnjjnn 
at. the time of Alignyiiii’* death. Some corrections and minor changes have been 
mndo in the text. 

ai The word rnnchf’ria, as used in the following pages and as commonly used 
by tlie American olTicinls in Ifngao, designates what Beyer terms rhm tfistrirf 
in Parts 1 and II of this paper. 

:,J The KifliTgan Ifngao name for Confi/linr trrminnlis Kunth, ( Liliaccne). pre¬ 
viously described. 

:11 The htufj/ibnnii is usually made of hi ol, an extremely heavy dark-red wood. 
The specific name of In of is Bisrhn/in javaniva Itl. ( Hup fun /imerrre). There are 
both wild ami ndtixated varieties. 
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This stick in curved slightly, is about tlO centimeters long, and is held in one 
hand suspended by a rattan string so that the vibrations are not intcrferred with. 
It is beaten with a drum stick as is also the shield. The gatTflha, or bronze gong, 
is never used in the funeral of a beheaded man. 

Knell of tin? two head men of each procession carried two spears. 
Behind the head men came a man carrying .spear and shield. The two 
men in front faced the oncoming procession, stepping most of the 
time backward, and making thrusts toward the bearer of the speur and 
shield. The latter returned the thrusts and executed various “fancy 
steps," the whole being a dance which in some respects resembles one 
of the head-dances of the Bontok Igorol. From the high place on the 
trail all moved slowly along the walls of (he rice terraces toward the 
central village. The columns appeared in the distance like gigantic cen¬ 
tipedes or liles of arils, it usually takes ail hour for such a procession 
to cover 1 mile. It was a still morning and the beating of shield and 
stick could easily he heard across tlie wide valley. 

Arriving at Aliguyun's house we found him silling on a block fairing 
the sun, and leaning against his shield which was supported by the 
side of the house. The body was in an advanced slate of decomposition. 
It was swollen to three limes its living girth, ({real blisters had col¬ 
lected under the epidermis which broke from lime to lime, a brownish- 
red Huid escaping. The spear wound in his neck was plugged by a 
wooden spear-head. In each hand Align vim held a wooden spear. No 
attempt whatever bad been made to prevent decomposition of the body 
ur Ihe entrance to it of flies. Two old women on each side with pen¬ 
holder-shaped loom-slicks a. half meter long continually poked at AI i- 
guymrs face and the wound to wake him up. From time to time 

they caught the gruesome head by I he hair and shook it violently 
shouting: 

Who 00-00 Aliguyun, wuko up! Open your eyes. Look ilown on l\urrtg. : " 
Take his father ami his mother, his wife and his children, and his lirst cousins 
and his second cousins, and his relatives by marriage. They wauled him to kill 
you. All your kin are women. |They say (Ids in order to deceive Aligrtyun 
into avenging himself. | They can’t avenge you. You will have to avenge 

yourself. There is nrdvn ™ now; no one can kill 1 hem Ini! you. 'lake them 
all. You are to he pitied. You will be hmoome. Accompany their spirits". 
If lliey eat. eat. with them. If they sleep, sleep with them. If they go to gel 
water, go with (hem. If they go to gel wood, turn the ax into their bodies. Tf 

I hey go on a journey, push them over a precipice. So, you will have 1-0111- 

84 Kurftg being the mnrheria from which came Aligfiyun'a murderer. 

Law: referring (•» (lie establishment of American authority ami the prnhihi 
lion of head hunting. 

:,,|, rhc spirits of the kin of I lie murderer. 
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(Minion* then? in tin* Sky World, you will have someone to help you get wood 

uml water.” 

This calling on Aliguyiin’s soul never ceased. When one old woman 
grew hoarse, another look her place. As the procession came to the 
house it filed pasl Aliguyun and its leaders stopped and shouted words 
to the same elfcct as those that the old woman kept shouting. The 
key-note of the whole ceremony was vengeance'. Jt is true that the man 
who had killed Aliguyun was himself killed, but the people of a ran- 
ihcria regard themselves as being about the only really valuable people 
in the world, and hold that three, four, or five men of another ram lu'ria 
an? not eipial to one of theirs. 

TilK CKHKMOMKS ON TIIK HIM.. 


'Toward noon the people told me 8M that they were going Jo perform 
I he ceremony which looked toward securing vengeance for Aliguyun’s 
death. They went to a little hillock some distance from any house, 
where a grass sheller had been built for protection fiom the piercing 
rays of the noonday sun. Two pigs were provided there, one of which 
was very small. Only the old men were permitted to gather around 
the pigs and the rice wine and the other appurtenances of the ceremony. 
The ceremony began by a prayer to the ancestors, followed by an invo¬ 
cation to the various deities. The most interesting ami principal one 
of the ceremonies was the invocation of the celestial bodies who are 
believed to hi* the licit ies of War and Justice. Ma mi haul, (the Deceiver) 
;i companion of the Sun («od was first invoked. 'The priests cried: 

"W liu iMioo, IHuiiahuiit! look down! Conic down mid drink the rice wine 
uml lake tin; pig. UmTl deceiver us. Deceive mir enemies. Take them into the 
remotest quarters of the Sky World; lock them up there forever so that they 
will not return. Vengeance for him who has gone before. M 'Then an old priest 
put his hands over his forehead and railed: '‘Come down, Maiiahaut of the 
Sky World.” Muiuihaul came and possessed him causing him to cull out: 
"Sa-ai! Saai! I come down Mannhuul ; I drink the rice wine: I will deceive 
your enemies. I>ut f will not deceive you.”™' 


,T It. is somewhat strange, this idea of a soul's associating with the souls of 
his enemies, whose deal h lie has brought about. However, throughout the I fugao’s 
religion we find evidences that the soul is conceived a> losing earthly' affections 
and enmities, hut never earthly appetites and desires. 

:W Nagakavan being the rnnrhrria that speared and nearly killed my predecessor. 
Mr. Wooden, I explained my presence to the people there by saying that the 
soldier being ail agent of our government was in a way a relative, of mine, 
and that T had come to assist in the last rites and ceremonies due him. The 
explanation was a perfectly natural one to the people ami they treated me 
with the greatest courtesy and helped me to see whatever was to be seen. 

*■ j)i-reive” in the sense of "Cause to fall into danger or ambush, possessed by 
the assurance of safety.” 
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The priest who was possessed jumped up anti with characteristic 
Ifugao dance step, danced about the rice-wine jar, and about the pig. 
Quickly there followed him a priest who had called Umalgo, the Spirit 
of the Sun, and who had been possessed by that deity. Manahaut danced 
ahead of Umalgo to show him the pig, and to urge him on. Umalgo 
seized a spear, danced about the pig two or three times, then stepped over 
to it and with a thrust, seemingly without effort, pierced its heart. The 
priests started the blood-thirsty cry which was taken up by the hundreds 
of high-wrought barlmiians standing round: “So may it be done to our 
enemies of I\uiug/’ 40 The blood spurted out of the pig’s side and 
there quickly followed a priest who had been possessed by TJmbulan, the 
Spirit of the Moon, who threw himself cn the pig and drank its blood, 
lie would have remained there forever, say the people, drinking the 
pig’s blood had it not been for the fact tint one of the Stars, his 
son, possessed a priest and caused him to dance over to TJmbulan, catch 
him by the hair, and lead him from the pig. 

Following these ceremonies other priests came, possessed by various 
Spirits of the Stars, to cut ofT the [jig’s foot and bead. And after 
each event, the cry issued from hundreds of throats: “So may if he 
done to our enemies/’ Next came the cutting up of the pig, to cook 
it in the pots. The blood that had set lied in its chest was carefully 
caught ; it was used to smear the ba/TijihfitTjj 11 and the hi puff. 

The hipny are. interest ing. I Son Pinto W.) They are little images of moil, 
pigs, dogs, chickens, and dunks. The spirits that, dwell in them help men to 
take heads. The hipay are made nf woml. and are abmil i.l to ‘JO centimeters 
high. When an Ifugno goes on a head-hunting expedition he takes the images 
in Ill's head basket together with a stone to make the enemy's feet heavy, so that 
he nm not run away, and a little wooden stick in representation of a spear, 
to the end of which is attached a stone. This last is to make the enemy’s spear 
strike the earth so that it shall not strike him. 

As the pig was being put in Ihe pot to be cooked for the priests 
who had performed the ceremony, some unmannerly young fellow slailed 
lo make nwnv willi one piece of the (lesh. Immediately there was a 
scramble for pork which was joined by some 111 roe or four hundred 
I I’ugaos from all the different ranchrrinx. Fvcry man there (T think 
that there? were over 1,001) who attended the ceremony) leaped for his 
spear and shield. The people who had come from Kiarignn rushed to 
where I was and took their stand in front of and around me, and 
told me to slay there, and that they would protect me from any harm; 
all of which, as may he supposed, produced no trilling amount of 
warmth in my feelings Inward (hem. Fortunately nothing came of the 
scramble. 


* u “ Itahui kuna okukulan tii bit hoi-mi ud Kudng." 

41 Hniujihnnff, wooden musical instruments, see p. 244. 
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1 have no hesitancy in Haying that two or three yearn ago, before Governor 
Hallman had performed hin truly wonderful work among the Ifugaos, thin ho ram¬ 
ble would have become a fight in which somebody would have lost his life. 
That such a thing could take place without danger was incomprehensible to the 
old women of KiAri]£nn, who doubtless remembered sons or husbands, brothers or 
cousinH, who had lost their lives in sueli an attain With the memory of these 
old times in their minds they caught me by the arms trying to drag me ofT with 
them and said: “13alton | Barton |, come home; we don't know the mind of 
flie people. They are likely to kill you.” When T persisted in refusing to miss 
the rest of the ceremony they told me to keep my revolver ready. 

looking back on this incident L am sure that 1 was in little or no dungcr, 
but must give credit to my Ifuguo boy who uttended me for having the wisest 
head in the party. This boy immediately thought of my horse which was picketed 
near, and ran to it, taking with him one or two responsible KiAiigan men to help 
him watch and defend it. Had he not done ho Home meat-hungry, hot-headed 
lfugao might easily have stuck a holo in its side during the scramble and attendant, 
confusion. Immediately some GOO or more Ifuguos would have been right on top 
of the carcass and hacking at it with their long knives, anti it probably would 
have been impossible ever to find out who gave the first thrust. 

The priests who had performed the ceremony, after the people had 
quieted somewhat, began scolding and cursing those who had run 
away with the meat. Finally, they managed to prevail upon the meat 
snatchers to bring hack three small pieces about the size of their hands, 
from which I concluded that lfugao is a language admirably adapted 
to stating a situation clearly,—for I know how hungry for meat these 
Ifugaos become. 

Three old men stuck their spears into a piece of meal and began 
a series of long stories the theme of which was some past confusion 
of enemies. At the conclusion of each story they said: ‘‘Not there 1ml 
here; nut then but now.” The mere telling of these stories is believed 
io secure a like confusion and dcslruction of the enemies of the present. 
When Ibis ceremony had been completed each old man raided his spear 
quickly in order to secure the impaled meat for himself. If he had 
not done this it would have been snatched by those who were waiting 
for that, purpose, and made the object of another scramble. In one 
case one of the old men just missed lipping open ihe abdomen of the 
man who stood in front. 

Till'. III'KIAL. 

'The ceremonies on the hill being finished, the people made ail attempt 
to assemble by rmirlifiritut and In file along the trail to bury Aliguyun. 
Nagakaran rancheria took the lead. As the procession came near I lie 
giave the men took olf their headdresses and strung them on a long 
pole which was laid across Ihe trail. A Nagakaran man went to 
where Aliguyun was sitting, picked him up, carried him to the grave, 
and placed him in a silting posture facing Knrfig. Aliguyun was not 
wrapped in a death blanket as corpses usually arc. IIis body was 
neglected in order to make him angrv and incite him to vengeance. 
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The grtivo was a sepulcher dug out of a bank. It was walled up 
wjith slones after Aliguyun was placed in it and an egg thrown against 
the tomb whereupon the people yelled: “So let it happen to our enemies 
of Kurfig .” 12 The poles oil which were strung the headdresses were 
taken away and hung over the door of AliguyunV house. After this 
the people dispersed to their homes. On the way home they stopped 
at a stream and washed themselves, praying somewhat as follows: 

Wash, water, but do not wash away our live*, our pigs ami our chickens, our 
rite, and our children. Wash away death by violence, death by the spear, death 
by sickness. Wash away pests, hunger, and crop failure, and our enemies. 


Hntna kana nkukuhni fli buhol-mi lift Kudfip .” 




ILLUSTRATIONS. 


I’LATK \. 

Fio. 1. Kalntoiig (.x), the chief of Kambnlo clan. with ji group of Kntnhiilo 
people. (Photograph l»y Beyer, Banauo, September I2, 1907.) 

2. Five of the men who marched in llie funeral procession at the burial of 
Buliutan. NuU* I lie headdresses, armlets, ami leglels of while bark; 
also the Kt ri po<l sliiebl mul the four htufT/ibatn/. (Photograph by 
Beyer, April .'1, J DOS.) 

Pi.atk II. 

Fid. 1. Kiila tong's head, on (he (bird day after lie was beheaded. ( Photograph 
by Beyer, at Bunaiie in .Inniiary, 190S.) 

2. A man who took purl, in the process ion at the burial of Babaian. (Diimupis 
of the village of Bokos. Bamiuol). Vole the painted shield. This man 
wears a Uirban in phier of the U'.iial bark headdress. (Photograph 
Beyer. April .’1. 190S.) 


Pi. ATI-. III. 

Southern half of the elan district of Bamiuol, where Baliatnn lived. Battalia's 
house is shown on hill to the left, just above the largest rice terraces. 
The tomb where Bahntuu was buried is in the mountainside behind the 
same hill. (Photograph by Beyer. February 28. 1911.) 

Platk IV. 

Fin. 1. The body of Bahntau as prepared for 1 lit* erromoiiies at Lhe bouse. The 
bead lias been fastened in position on the severed neck. Vote the 
kinillo on the breast, the sliiebl behind t lie body, and the wooden spear 
standing beside eaeb arm. I Photograph by Beyer, April 1, 1908.) 

2. A part of tin* procession at the burial of Balm tan. The people in the 
forcgioiind, and on the bill to the rigid of the procession, are sped ators. 
(Photograph by Beyer, April .1. BIOS.) 

Pf.atk V. 

Three Ifngao priests of Baiienol clan. From left to light they are: Taiiginin-i 
of AhgAdal, the overlord of Bahatan mentioned in the text; Pltpi- 
tnilgai of l■ Iditnifg. a very wealthy knriairfiyun but of low rnnk as 
a priest; Bulangon of Pamingau. the ebief priest of Bnnauol elan. 
( Photograph by Barton, Banaue. 1911.) 

2.”» I 
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Plate VI. 

Flu. J. A Central Ifugao woman «if the serf class. (Jiniyuo of the village of 
Puimukiiii, Banaiiol.) Note the course garment* mude of woven hark 
fiher. (Photograph by Worcester, April, 1903.) 

2. Three Central Ifugao women of Kanibulo and Banauol clana. The woman 

in the center wan the wife of Battan£, and the one on the right a relative 
of Kaliitorig. (Photograph hy Beyer, Banaue, 1906.) 

3. A typical KiAiigan Ifugao man—Dulddul of the village of Bnai, Kihrigan. 

(Photograph by Beyer, 1900.) 

Plate VII. 


Thu clan district of XagakAnui, the home of AligAyiin. 
1909.) 


Plate VIII. 


( Photograph by Marlin, 


Fit;. I. kinifgan, Ifugao, looking eaat from the lieutcnant.-govcrnor’a house at 
KiAiigan. The black dots in the terraced lielda in the foreground are 
mounds of earth oil which cotton is grown. (Photograph by Haakell, 
1909.) 

2. The central village of the clan district of Bflrnui, in KiAiigan Ifugao. 
(Photograph bv Beyer. 1907.) 

Plate IX. 


Some Ifugao religious objects used in this ceremony: ( a) The basket in which 
the hipag of a KiflrTgnn Ifugao family arc kept; (6) The skull of 
a crocodile. This skull and one other are practically' the common 
property of KiAiigan clan. It has the same power as the hipag . 
The crocodile is an Ifugao deity; (e) The hipag , the muling (hard, 
heavy stones), and the stick with a stone tied to one end, that belong 
to the family of ManAyao, u KiAiigan priest. All of these objects 
are encrusted with human blood and the blood of sacrificed animals, 
and nre of extreme age. (Photograph by Barton, KiAiT^nn, 1011.) 

Plate X. 

Fin. J. An old priest of KiAiigan. The blanket over his shoulder is of the 
variety called httpi, mentioned in the text. (Photograph hy Martin, 
1909.) 

2. A Central Ifugao priest—Doliniig, of l.ugu clan. (Photograph hy Martin 

1909.) 

3. A typical Central Ifugao man--Killflngni of the village of Pasnakan. 

BaiiHiiol. (Photograph by Beyer, Banaiic. 1905.) 
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A CHECK-LIST AND KEY Oh PHILIPPINE SNAKES. 


By Lawrence Edmomjs Griffin.' 

i From the /loologiral Lnhnrnltnif. I'nircrsitg nf the I'hilip/rinrs, Manila, I*. I.) 


It is twenty-five years- since a list of Philippine snakes has been 
published. During this time Boulangers’* monograph has appeared and 
the systematic position of many species has been so changed as to limit 
the use of Boettger's list. A considerable number of species has also 
been added to the fauna of the Philippines since tin* appearance of the 
“Catalogue of Snakes.'" 

The object of the present paper is not only to present a complete list 
of the ophidian fauna of the Philippines so far as it is now known, but 
also to present this information in such a form that it can he used by 
persons who are interested in their loeal animals. For this reason the 
list of species is arranged in the form of a key, in which external characters 
arc used to distinguish the species, so far as is possible. The experience 
of the author indicates that snakes not heretofore recorded from the 
Philippines, and even new species, may still he met with in any locality. 
As a huge part of the* Philippines is still in a zoologically unexplored 
condition, considerable additions to the herpetologieal fauna may be 
expected. Two species not previously recorded from the Philippines are 
included in this paper; namely. Xrnnjirltis unirofor LVinw. and Zatutjs 
rarinnhis (liinthcr. The occurrence of these species in Palawan again 
calls attention to (In* close relationship of the fauna 1 * 3 of that island and 
Borneo . 4 

In the following list only definite localities usually are given, refer¬ 
ences to “Philippines ' 1 being omitted unless then* is no more exact 
locality known. The classification used in this list is that of Boiilcnger. 

1 Associate professor of zoology. Ini versify of flu* Philippines. 

* Boetiger, Oskar, Aufziilih.ng tier von den Philippirieii hcknnnten Reptilian und 
But rncliior. It trick( iibtr die Nwvfc. X a turf. (it s. (ltiHli), II 1-13<|. 

3 Bonlenger. George Albert. Catalogue of Snakes in the British Museum, 
( 1893-9fl), 1-3. 

* Boulanger, G. A., on the Jlerpetologii-al Fauna of Palawan ami Baluhae. 
I tin. Mag. A at. Hist. (IN!I4|. VI. 14. Hl-HP. 
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although several recent changes in generic untl family names have been 
followed. As a matter of course, Boulenger has also largely been drawn 
upon for the structure of the key. The author will bo glad to com¬ 
municate with any residents of the .Philippines who arc interested in 
making collections of reptiles and frogs. Snakes are easily preserved in 
either alcohol (strong) or 10 per cent formalin, if a number of slits are 
made in the abdomen. If the abdomen is not thoroughly opened the 
inner tissues decompose before the preserving fluid can penetrate the 
skin. Lizards require a single abdominal incision. 




Kia. 1.—I-lr ml uf Demin laph is nvruDatns Griffin : r/i, chin shield; f, frontal; il, Inferior 
luLlnl : in, Internumil ; lb, superior lnl>lal ; In, lorrnl ; m, mental or Hyniphyslnl ; 
ii, nnHsil ; jar, parietal; pf, prscfrontnl ; pa, prii-ocular; pin, postoculnr; r, 
roslral ; so, supraocular ; In. anterior triupornl ; tp, posterior temporal : v, 
ventral. (Drawing by T. Ksplnoan.) 


Family TYPIILOPID^E. 

Small worm-like h mikes* living under fallen fjiass or leaves or burrowing in 
the ground. Incapable of harm. 11 end not distinct from foody; eyes reduced to 
vestiges which arc covercil foy shields; no troth in I he lower jaw or on the 
palate; no enlarged ventral scales; tail very short, and pointed, color generally 

dark Inowu ... Genus Typhlops. 

«\ Snout rounded; nostrils lateral. 

b '. Priroi-ular in contact with second and third labials. 

v'. The nasal cleft (i. e. Hit' fissure dividing the nasal shield) proceeding from 
the praoctihir .... Typhlops braminus (Daudin). 

Manila {Gray, A. Dumeril) ; Daraga {Filers) \ Parana lc {Peters) ; 
southern Mindanao (./. U. Fischer) ; Negros ( Boulenger) ; Manila, 
Malnbon, Mindoro, Simpir (Hurrau of Science collection). A most 
widely distributed snake, occurring in nil ‘outhem Asia, the Malay 
Archipelago, the Ladroiica, Madagascar, Kast and South Africa. 
r 3 . The nasal cleft proceeding from the second labial.. Typhlops Jagori Peters. 

Mount Isnrog, Luzon {Peters). Not known from any other locality. 
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h*. Piu-ociilar in contact, with the third labial only. 

f?\ Thirty scale-row* around the hotly.---... Typhlops rufleauda (dray). 

Da ruga and 1'a in calc (Peters). Pound only in the Philippines. 

Twenty-nix scale-rows around the body. Typhlops ruber Roettger. 

Samar (Boeltger ). Only the type specimen recorded. 
a". Snout with a sharp horizontal edge; nostrils inferior. 

h l . Tail from 2 to 2.5 times as long as hroad.—. Typhlops olivaceus (Gray). 

Samar (Pelvrg). Pound also in the Moluccas and in northwestern 

Australia. 

h' J . Tail 4 to 5 times us long as hroad .Typhlops cnmlng’11 (Gray). 

Philippines (dray). Not recorded elsewhere. 

Family BOIDJE. 

Large snakes; with vestiges of hind limits usually ending in a claw-like spur, 
which is visible on each side of the vent. Teeth in both jaws; t!5 to HO longitudinal 
rows of scales; ventral scales transversely enlarged. Represented in the Phil 
ippincs by only 1 species. Not poisonous. Light brown, with large rhomboid il 
markings of dark luown to black. A black line along the middle of the head 
and on each cheek .... .... Python retlculatus (Schneider). 

Luzon (Peters); Laguna, Polillo, Palawan (Bureau of Science, collection ). 
Pound throughout llurmn, liulo China, the Malay Peninsula and Archipelago. 

Family ZENOPELTIDjE. 

Thi* family consists of a single species. Tei*th are found in the premaxilhe, 
as well as in maxilla*, palatines, and mundilile. r l'he dentary hone is movahly 
attached to the cud of the articular/’ Teeth small and numerous in both jaws 
(33 to 3H). lJody cylindrical and tliiek; tail short, about one-tenth of the total 
length ; scales in 15 rows, smooth and highly iridescent, dark brown with lighter 
edges oil the hack and '•ides, while below; head small, flattened, not distinet from 
neck, .snout rounded; eyes small, pupil vertical; easily distinguished from other 
Philippine snakes by the presence of an unpaired interparietal scale, between 1 
parictnls. Not poisonous .— Zenopeltis unicolor Reinhardt. 

Twaliig. Palawan (Bureau of Science coller/itiu). PrevioiiMy found ill the 
Malay Peninsula. Romeo. (Ylel cs, and Java. 

Family COLUBRID^. 

Series A. Aylyphti. 

All the teeth solid, without grooves. Noil-venomous. 
a 1 . Seales not imbricate, very small anti numerous; no enlarged ventral shields; 
body and fail compressed, with a ventral fob!; aquatic. 

Subfamily Acrochordinae. 

Only out* .species is recorded from the Philippines. 

Olive to black, with light transverse hands or rings. Pound from 
southern India to New Guinea. Very common in Manila Ray and the 
Pasig River ... Chersydrns granulatus (Schneider). 

Manila ( Peters , Steindachner) ; Los Ran os. Cahnsao, Sant.ik, 

“Thnt. the arrangement of these hones is peculiar can be noted without dis¬ 
section, as the body of the mandibular ramus cun he felt nearer the middle line 
of the lower jaw than the dentnrv. and in a position markedly ditrerent from 
its |K»sition in other snakes. 
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Luzon i Peter*) \ Manila Hay {Boulanger) • Hantayun and Samar 
1 Hurra u of Ncicncc coll ration). 

a*. Scales imbricate, large ventral Bhielria, head covered 

l»y regular hoi lea. . Subfamily Colubrlne. 

/. llypapophyse* • present on the vertehnc of the pos¬ 
terior fifth of Hip trunk. 

Dentary hone of mandible loosely attached to the 
apex of the articular, and freely movable upon 
it; teeth very numerous and closely set, equal, 
■10 to 50 in cucli jaw; no interparietal shield. 
Length, 400 millimeters. Black aliove, with a 
white streak on each side. White below, with a 
black spot on the outer end of eaeh shield. 

Folyodontophls bivlttatus Hon longer. 
Palawan ( Houlvuyrr ). Only the type speci¬ 
men known. 

•i-. Dentary hone not. or hut slightly, movable on 
the articular. 

b x . Posterior maxillary teeth longest (18 to 40 in 
all), 7 mandibular teeth sub-equal; eye mo 
derate or large with round pupil; a pair of 
internasal shields. Scales generally keeled. 

Genus Natrlz. 

»■'. Maxillary teeth not more than 8ft. the last 2 
or 8 abruptly enlarged. 

"To note the presence or absence of the by pa popliyscs it is necessary to 
make, a .slit in the posterior 11 ftli of the abdomen; hy pushing the viscera aside 
and bending tin* backbone downward the vcnlral surfaces of flic vertehnc may 
he examined. If hypapophyses are present they appear as median ventral processes 
of the vertebra*. 

7 As the characters of the maxillary teeth are most important in classifying 
snakes, it is necessary that they should he determined without mistake. The 
method described hy Nt.ejncgcr, Herpetology of .lapan and Adjacent Territory, 
page 258, is most useful. ■‘The examination of the dentition must he made vcr> 
carefully in order to avoid mistake*. Tim safest way is probably to dissect out 
one of the maxillary bones. This can he doin' very easily hy running the point 
of a sharp knife between the supra labials and the underlying bone, cutting the 
tissue along the whole length of the latter. Hy forcing the point of the knife 
over the upper edge of the hone in the region of the eye the bone can be easily 
lifted up and tin* connecting ligaments severed. The adherent tissue may be 
carefully removed, though in most cases it is suMicicut to let it dry. The teeth 
can now he examined conveniently. (’are must be had not to mistake the space 
left hy a lost tooth for a natural interval; if a tooth has fallen out, a distinct 
fiit or depression is left on the alveolar edge of the maxilla. In counting the 
teeth the second inner row of loose teeth which are only the reserve teeth must 
not he taken into consideration. If the .specimen is so hardened that it is di(lieu11 
to open the month it should not he forced open hy prying, a procedure apt to 
ruin the teeth and bleak the lower jaw, but the. thick muscle at the corner of the 
mouth closing the jaws should lie cut through on both sides, [f properly done 
tin* specimen need show no outward sign of mutilation. The maxilla after being 
dissected out and cleaned should he placed in a small glass tube or vial and 
provided with the same number as the snake, kept, in the same bottle, or separately 
together with other preparations of tin* same kind." 



Pin. 2 .— Upper figure ; 
vertebra with a liy - 
pspophysls projecting 
from the lower side or 
the centrum, bower 
figure : vertebra with¬ 
out liypapophynls. 

(Prom houleiiKer.) 
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d \ Head moderately elongate, not distinct from neck. 

A single nntcrior temporal. “Greenish or brownish olive, with more 
or less distinct black spots or rcticuluted cross-bars intersected 
by two yellow longitudinal bands, which are best marked pos¬ 
teriorly.” (Roulenger) . Matrix itolata (Liniucus). 

Cahimpit, Buiacun Province ( Peters ). Widely distributed, 
from Ceylon to the Himalayas and the Malay Archipelago. 
c J . Two anterior tempornls. 

/\ Liiteniasals shorter than p rue frontal*; outer row of scales feebly 
keeled. Yellowish brown, with darker stripes and spots. Belly 
white or yellowish, with numerous round, black dots. 

Matrix spile;gaiter Boie. 
Negros (Boulenger) ; Paluwan (Boulenger) ; Manila {Jan) ; 
Albuy (Peters) ; Bataan [F. Muller) ; southern Mindanao (J. 
O. Fischer); Mnnila and vicinity, Polillo, Limny, Camiguin * 

( Bureau of Science collection). Occurs in the Philippines only. 
Intcrnusals as long as prirfroiitals: all scales strongly keeled. 
Brown or greenish above, with indistinct darker cross-burs: 
frequently with a series of light vertebral spots; yellowish 
white below, with few or no dark dots ... Matrix chrysarg Boie. 

Pnlawan (Bureau of Science collection). Common in Pa¬ 
lawan, which is the only island of (he Philippines in which 
this widely distributed snake is found. Elsewhere, found in 
the eastern Himalayas. Assam, Burma, southern China, the 
Malay Peninsula, Sumatra, Borneo, and .lava. 
d a . Head short, very distinct from neck. 

c'. Scales in 17 rows. Dark brown above, with a yellowish vertebral 
stripe, and a. white st ripe oil eneli side Matrix aurlculata Gilnlher. 

Loquiloeun. Samar (Peters); Mindanao (F. Muller); southern 
Mindanao (J. IS. Fincher); Pasanaiica {Challenger I. Conlincd 
to the Philippine*. 
e 3 . Scales in 19 rows. 

/». Siilii'iiiiduls .Ml tii 101. Olive alioxe, vertebral line lighter. 

Matrix crebrlpunctata (Wiegmann». 
Philippines i Ciinther ). Ilestricted to the Philippines. 

/-. Subeamlal* lit: . . Matrix llneata (Peters). 

I.oijiiiloi-mi, Samar (Peters). Known only from the Phil 
ippiues. 

r J . Maxillary teeth 35 to 10. the posterior ones hut slightly enlarged; eye 
very large, body very slender. Olive above, with black spots and 
two series of vellowish spots* yellowish beneath, with numerous large 

black dots . . Natrlx dendrophlops <.Gilnlher). 

Zamboanga (Challenger) ; Mindanao (F. Miiller ); Agusan River 
Valley, Mindanao (Bureau of Science collection) . Known only from 
the Philippines. 

b*. Maxillary teeth suhequul, 20 to 35; pupil vertieally elongated; *uout 
pointed. The genus is Philippine exclusively. Genus Oxyrhabdium. 

" Camiguin, throughout this paper, refers to the island of that name in the 
Babuyanes, north of Luzon. 
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<■'. Kiglit upper labials, fifth and sixth entering the eye. Reddish brown 
above, yellowish below. 

Oxyrhabdium modestum (Dumlril et Bibron). 

Luzon (Gunther); Samar (Peters); Dinngat ( Boutenger) ; Min¬ 
danao (F. Muller) ; Samar smd Mindanao ( Hure.au of Science collec¬ 
tion). 

c 2 . Seven upper labials, fourth and liftli entering the eye. Colors like those 
of the preceding species. Oxyrhabdium leporinum (Giintlier). 

Luzon ( Houltngrr ). 

0 *. Posterior maxillary and mandibular teeth smallest; enlarged anterior 
maxillary troth separated from the other teeth by a short space; scales 
equal, smooth, with apical pits; nostril between 2 nasals, pupil round. 
Dark brown above. Belly white with triangular brown spots along each 
side. A genus of 1 species, which is found only in tbo Philippines. 

Cyclocorus lineatus (Reinhardt). 
Manila (Jon); Daraga ( Peters); Mindanao (F. Muller); Occidental 
Negros; iienguet, Laguna, Bataan, and Tar lac Provinces, Luzon; Polillo 
(Bureau of Science culled ion). 

II. Ilypapophyses absent in the posterior dorsal vertebrae, the lower surfaces of 
whieli are smooth. 

a*. Anterior maxillary and inadibular teeth strongly enlarged; posterior maxil¬ 
lary Doth increasing in size; anterior maxillary teeLli separated from 
the rest by an interspace ..... . Genus Ophites. 

h\ A prieecular, separating the eye from the pradronlul. 

c\ Nasal single. Three series of alternating black sputa on the back; brown 
below ... . Ophites tesselatus (Jan). 

Manila (Jan). Recorded from the Philippines only, with Manila 
as the only definite locality. 

d*. Nostril between 2 nasals. Dark brown ubove, with light yellow lips 
and collar. Yellowish below. A common snake about Manila. 

Ophites aullcus (Linmvus). 

Manila (Peters, Wcstphal-Castenau) ; Paraeale (Peters); Butuan. 
Mindanao ((Hinther) ; southern Mindanao (J. G. Fischer) ; Maniln. 
Cuyo, Bantayan, Occidental Negros, Monlalban (Bureau of Science 
collect ion). Widely distributed in southern India and the Bast Indian 
Islunds. 

hi 1 . No pnroeiilar; pra-frontal entering the eye. Dark brown on the back nnd 

siiles, crossed with broad bars of white. Ophites subclnctus (Boie). 

Mindanao ( Houle ngcr) ; Iwaliig, Palawan (Bureau of Science culler 
tion). Found also in liar Malay Peniiisiilu, Borneo, .Sumatra, and Java. 

a 2 . Anterior maxillary teeth increasing in size to the eighth or ninth, whieli is 
fang-like, followed by a short interspace, then M small teeth succeeded, 
without a second interspace, by ‘.\ much enlarged, laterally compressed 

teeth . .. Genus Haplonodon. 

The genus is represented by a single species. General color brown. 
The body and tail crossed |»y numerous (70) dark bauds separated by 

narrow light bands .. Haplonodon philippinensis Griflin. 

Polillo (Bureau of Science collection). 

a". Anterior maxillary teeth not enlarged, middle' and posterior longest, no 
interspaces: pupil vertically elliptic. Genus Stegonotus. 
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b x . Not more tlmn 100 subcaudals. Uniform brown above, whitish below. 

Stegonotus muellerl Dumfril ct Bibron. 
Sainur [Dumtiril and Bibron ); Cubo-ctibo, Samar (Peters). Not 
recorded from any other place. 

b*. One hundred and twelve to 123 subcuudnls. Grayish brown above with a 
median row of dark brown spots, and a row of smuller spots on each 

side; yellowish beneath . Stegonotus dumerllli Boulengcr. 

Suriguo (Gunther) ; Daraga, Irnga Volcano (Pvtera). Limited to 
the Philippines. 

a 4 . Anterior and middle maxillary teeth not enlarged; posterior increasing in 
size, or the last strongly enlarged. 

b\ Palatine and pterygoid bones toothed; pupil vertically elliptic. Maxillary 

teeth 8 to 10 ... Dryocalamus phillpplnus Griffin. 

Iwuliig, Palawan (Bureau of Science collection). A single specimen 
only is known. Length, 241 millimeters. Black above, with 3 narrow, 
white longitudinal stripes; lower surface white. 

6*. Palatine and pterygoid lames toothed; pupil round. 

c 1 . Longitudinal series of scales in even numbers; maxillary teeth 20 to 23. 

Genus Zaooys. 

(V. Scales in 14 rows .. .. .. .... Zaooys luzonensls GUnlher. 

Luzon (( JUnthcr ). Only the type specimen appears to be re¬ 
corded. 

d". Seales in 10 or 18 rows; 2 median dorsal row’s of scales keeled. Dark 
brown. This snake can be recognized instantly by the dorsal keels. 

Zaooys carlnatus GUnther. 

Iwahig, Palawan (Bureau of Science collection). Three specimens 
were recently raptured in Palawan, where the snake is said to bo 
common. This species has been found in Borneo, Sumatra, and the 
Maluy Peninsula, but has not been recorded before from the Phil¬ 
ippines. A large snake, reaching a length of 3 meters. 

&. Longitudinal series of scales in odd numbers; ventral* rounded laterally. 
Maxillary teeth 8 to 12, posteriorly compressed. . Genus Hol&rohus. 
d*. Two superposed anterior tern |>o nils. Dark brown, with an indistinct, 
lighter, vertebral stripe . Holarchui octollneatus (Schneider). 

Tawi Tnwi (Boulengcr). Found in Java, Borneo, Sumatra, 
Malay Peninsula, and southern India. 

(P. A single anterior temporal. Above, light brown with transverse 
black-edged blotches. Rosy pink below', when alive. 

Holarohus phaenochalinus (Cope). 

Luzon (Boulengcr) ; Manila (Cope) ; southern Mindanao (J. G . 
Fischer) ; Dnrngu, Luzon (Peters); Manila, Benguet, Zambales 
(Bureau of Science collection). Known also from Java. 
c\ J.oiigitudinal series of scales in odd numbers; ventral* with suture-like 
lateral keels, and a notch on each side corresponding to the keel. 

Scales of dorsal row' large.. Genus Dendrophis. 

d\ Scales in 15 rows. Olive, bronzy brown, or dark blue above. Usually 
striped along the sides. T^owcr parts greenish. 

Dendrophis pictus (Ginelin). 

Manila (Du/ntril and Bibron); Daraga, Alhay; Mount Santik; 
Pussino; Camarines (Peters) ; Loquilocun, Samar (Peters); Min¬ 
danao ( Humeri! and Bibron), southern Mindanao (J. G. Fischer); 
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Palawan, Manila, Mindoro, Tarlac, Pali No (Bureau of Science 
collection ). Widely distributed over southern Asia, the Malay 
Peninsula and Archipelago. 

d a . Scales in 13 rows. Brown or olive ubove, lighter below. 

Dendrophli punotulata (Gray). 
Ticao (Parenti mid Picaglia ). Found elsewhere in northern and 
eastern Australia, New Guinea, und the Moluccas. 
ft“. Palatine and pterygoid teeth ubsent or few; muxillary bone short, with 

0 to 8 teeth in an uninterrupted series. Genus Ollgodon. 

Anul entire. 

d\ One postocular; no lorenl. Dark brown above with a yellowish 

vertebral streak; yellowish below. Ollgodon modestus GUnther. 

Southern Negros {Hunther). Found only in the Philippines. 
dr. One postocular; loreal present. “Dark purplish brown ubove, with 
yellow dots mid a series of large transverse, rhomboidal, yellow, 
black edged spots; bend yellow, with two chevron-shaped black 

bands". (Uoulenger.). Ollgodon notospllus GUnther. 

Mindoro (Gunther). The type specimen only known. 
d % . Two postoculurs; lorenl present. Dark purplish brown above, with 
11, dark red, rlionihoidal spots along the hack. Ventral surface 

rose-red.. Ollgodon Iwahlgenslt Griffin. 

Iwahig, Palawan (it urea u of Science collection). 

c‘. Anal divided. Dark gray ubove, with very small, white, hluck-edgod 
spots; 2 chevron-shaped transverse bands on the head; ventral 

surface orange. Ollgodon schadenbergil Boettgcr. 

Busuunga (Boettgcr). Known only from this locality. 
a\ Maxillary teeth equal or nearly so, or the posterior ones decreasing in size. 
ft 1 . Scales with apical pits. 

o 1 . Scales forming straight longitudinal series. Genus Elaphe. 

rf 1 . Anal divided. Bright bluish green. A large snake reaching a length 

of 2.3 meters ... Elaphe oxycephala (Boie). 

Lcgaspi, Luzon (Peters ); Iwahig, Palawan (Bureau of Science 
collection). Common to the eastern Himalayas, the Malay Penin¬ 
sula and Archipelago. 
d?. Annl entire. 

e l . Without bill's along sides. Nearly uniform reddish brown. 

Elaphe erythrura (Dunuhil et Bibron). 
Luzon, northern Leyte, Negros (Hunt her 9 Boulengcr) ; Da rag a, 
Luzon (Peters); Manila (Jan) ; l^oquilocuii, Samar (Peters) ; 
Mindanao (,/. 11, Fischer); Maniln, Malahon, Tarlae; Oecidental 
Negros, Pol ilia (Bureau of Science collection). Found also in 
('elebes. 

*•-. With 3 to 14 black spots or bars on the anterior part of the body. 
Except for the spots the coloring is the same as of K. erythrura. 

Elaphe phllippina Griffin, 
iwahig, Pulawuu (Bureau of Science collection ). Not known 
from any other locality. 

r”. Scales nurrow and obliquely arranged; vcntrals and subcauduls with 
suture-like lateral keels and a notch on each side corresponding to 
the keel; vertebral row of scnles not enlarged .... Genus Dendrelaphli. 
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tV. Four to 8 black stripes extending the length of the body. Bronzy or 
greenish yellow, the dark edges of tho scales forming the black 
stripes which extend the length of tho body. 

Dendrelaphii caudolineatus ((i ray). 

Puerta Princess, Palawan (Boutcnger) ; Iwaliig, Palawan (Bur van 
fif Srirnre collection). Found in southern India, Borneo, and 
Sumatra. 

</•. A single black stripe on each side extending the length of the body, 
2 to 4 others on the posterior third of the IkhIv. 

Dendrelaphii terrlflcui (Peters). 

A limy ( Peters) ; Ticao (Parcnti and Picaglia) ; Loquilocun and 
Borongun, Samar (Peters); northern Mindanao (Gunther); Ca- 
rniguin (Bureau of Science collection ). The few specimens secured 
indicate that this snake occurs over the entire Philippine Arch- 
ipclugo. It is also found in Celebes. 
d 3 . Olive above, scales finely edged with black; no black lines on the body. 

Dendrelaphii modeitui Bou longer. 

Bongabon, Mindoro (Bureau of Science collection). Hitherto 
known only from Tcrnate, Malmabcira, and Batjun (Boulengcr). 
d\ Upper surface dull, dark brown; skin under scales deep blue; ventrals 
bluish .. Dendrelaphii csruleatm Griffin. 

Siquijor, Banton, Negros Occidental, Polillo (Bureau of Science 
collection). Known from these localities only. 
d 5 . Seal brown above, slightly lighter below, under surface of head 
reddish brown .. Dendrelaphii fnliglnoiui Griffin. 

Negros (Bureau of Science collection). Only the type specimen 
known. 

b 2 . Scales without pits. 

a 1 . Anterior temporal present . . .. . . Genus Ablabei. 

d l . Nostril in a single nasal which is completely divided from the 
intcrnasal. Olivo or greenish above, white below. A short black 
stripe on each side of the head and neck. 

Ablabei tricolor (Schlegel). 

Twaliig, Palawan (Bureau of Science collection ). Also occurs in 
Java, Sumatra, and Borneo. 

(/ fl . Nostril between nasal and inter nasal, which are completely fused in 
front of the nostril. Light yellowisli-brown above, with 4 dark 
brown, longitudinal streaks, the middle ones broader than the 
lateral; whitish-yellow below .. . Ablabei phillpplnni Boettger. 

Culion and Samar (Boettger)-, Twaliig, Palawan (Bureau of 
Science collection). Found only in the Philippines. 
r\ Anterior temporals absent, the parictals being in contact with the 
labials; nostril in a single minute nasal; no lorenl. Very small 
snakes. 

fl 1 . tiitcniasal.s present.. . Genus Pseudorhabdlum. 

c l . Supraocular distinct; a pneoculur; frontal longer than brond. 

Tridescent brown, often with a yellowish collar. 

Fieudorhabdlum longloepi (Cantor). 

Daragii, Luzon (Peters). Found also in the Malay Peninsula, 

Sumatra. Borneo, and Celebes. 
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e s . Supraocular very small and united with the poatooular; no 
prteoculnr; frontal broader than long. Uniform iridescent dark 


brown . Fseudorhabdlum oxyoephalum (QUnther). 

Negros (Boulenger). Found only in the Philippines. 
d a . No internasals . Genus Calamarla. 


c\ Syinphyaial in contact with the anterior chin-shields. 

/■'. Frontal less than twice as broad ns the supraocular. Black 
above, barred with alternate bands of black and white below. 

Calamarla grayl Gttnther. 

Recorded by QUnther as from the ■‘Philippines/* the definite 
locality being unknown. Not known elsewhere. 

[-. Frontal at least twice as broad as the supraocular. Rostral as 
deep as broad, frontal as long as the parietals. Brown above, 
uniform yellowish below .. Calamarla bltorqnes Peters. 

Luzon (Boulenger). Restricted to the Philippines. 
f*. Rostral as deep as broad; frontal shorter than the parietals. 
Brown above, with several fine light streaks on each side, 
yellow below (in spirit, wdiitc). 

Calamarla gervalsll Dum6ril et Bibron. 

Manila (Jan) ; Batu, Darnga, Paracnle, Mount Iraga 
( Peters ); Bataan ( F . Miiller) ; southern Negros (Gtlnther); 
southern Mindanao ( J. U. Fischer) ; Manila ( Bureau of Science 
collection). A purely Philippine form. 

/\ Rostral broader than deep; frontal shorter than the parietals. 
Brown above with longitudinal series of black dots; a yellow 
spot on each side of the neck. 

Calamarla mlndorensls Boulenger. 

Mindoro ( Boulenger ). Only the type specimen is recorded. 
e 1 . Symphysial not in contact with anterior chin-shields. 

p. Diameter of eye much more than its distance from the mouth. 
Brown above, with two longitudinul rows of dark spots on 
each side. Calamarla everettl Boulenger. 

Palawan, (Boulenger) ; Iwahig, Palawun (Bureau of Science 
collection). Also found in Borneo. 
p. Diameter of eye less than half its distance from the mouth; 260 
ventrals. Dark brown above, with the two outer scale rows 
tipped with yellowish; a yellow collar on the neck; a pair of 
large pale lateral spots at the base of the tail. 

Calamarla mearnil Stejneger. 

Mindanao (Klrjncger) . Only the type specimen recorded, 
d - . Internasals present eye concealed under the ocular shield. Uniform 
blackish, scales edged with white. A Philippine genus with a 
single species . . Typhlogeophls brevis QUnther. 

Northern Mindannn or Dinagat ( (liinthcr) . Only the type 
specimen known. 

Series B. 0 pistil oglypha. 

One or more of the posterior maxillary teeth grooved and usually enlarged, 
forming small fangs. The snakes of this series are poisonous, but on account of 
the position of the fangs in the bnck of the jaw and their small size, they are not 
often dangerous to man. Their prey consists principally of lizards and small 
mammals which they paralize before swallowing. 
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Nostrils valvular, on the upper surface of the snout; aquatic snakes. 

Subfamily Homalopilnae. 

b l . Nasals in contact. Scales keeled; numerous small scales in place of the 

parietals . Genus Harris. 

v\ Four lower labials in contact with the anterior chin-shiclds; scales strongly 
keeled, in 23 to 27 rows, ventrals 132 to 100. Light brown above and 
below, spotted and barred with dark brown. 

Hurrla rhynchops (Schneider). 
Manila (Jan) ; Batu, Daraga, and Buhl, Luzon ( Peters) ; Negros 
(Gunther) ; Placer, Mindanao (Gunther) ; Palawan (Boulenger) ; Ban- 
tayan, Polillo, Palawan, Cuyo (Bureau of Science collection). Found 
along the coasts of India, Ceylon, the Malay Peninsula and Archipelago, 
the Pelew Islands, Timor, and the Moluccas. 

Three lower labials in contact with the anterior chin-shields; scales fully 
keeled, in 20 rows; ventrals 1G3 to 103. Color about the same as in 

Hurria rhynchops (Schneider). Hurrla mlorolepls (Boulenger). 

Philippines (Boulenger) ; Camiguin (Bureau of Science collection). 
Not recorded from any other locality. 

6\ Nasals separated by a single inter nasal. Dark olive or gray above, with 
a broad white band on each side. 

Gerardla prevostiana (Eydoux et Gervaise.) 
Manila (Dumtril and Bibron). Found along the const9 of India, Ceylon, 
and Burma. 

3 . Nostrils not valvular, lateral; mostly tree or bush snakes. 

Subfamily Boiginae. 

b\ Anterior mandibular teeth strongly enlarged; scales without pits; sub- 
caudals single; pupil round; Hcalcs smooth; solid maxillary teeth equal, 
20. Ilypapophyses developed to some extent throughout the vertebral 
column. Brown above, with black spots on the head and neck, and a black 
line on each side of the posterior part of the body and the tail; lower 

parts yellowish .-.. Hologerrum phlllpplnum Gllnthcr. 

Philippines (Boulenger) . A genus containing only a single species, and 
limited to the Philippines. 

b 3 . Solid maxillary teeth subequal; head very distinct from neck, pupil vertical. 

Genus Bolga. 

e\ Anterior palatine teeth blit slightly enlarged. 

d 1 . Snout longer than the diameter of the eye; scales in 21 rows. Ringed 
by alternating, broad black and narrow yellow, bars. 

Bolga dendrophila (Boie). 

Samar (Peters) ; Mindanao (Gunther) ; southern Mindanao (J, G. 
Fischer) ; Palawan and Mindanao ( Boulenger ); Palawan, Rizal 
Province, Polillo (Bureau of Science collection). Found throughout 
the Malay Peninsula and Archipelago. 

</*. Snout as long as the eye; scales in 19 rows. Grayish or yellowish brown, 
with dark brown spots and cross bars, the latter extending across the 
belly .-. Bolga angulata (Peters). 

Leyte (Peters); Polillo (Bureau of Science collection). A strictly 
Philippine species. 

t". Anterior palatine teetli strongly enlarged. 

d l . Scales in 1!) rows. Brownish yellow above with black cross-bars. 

Bolga phlllpplna (Peters). 


Luzon (l’eters). Not found elsewhere. 
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(P. Scales in 23 to 25 rows. Fawn-colored, reaching a length of 2 meters. 

Bolga cyonodon (Bole). 

Mindanao (Gunther); Palawan and Polillo (Bureau of Soience 
collection). Found also in Assam, Burma, the Malay Peninsula and 
Archipelago. 

b B . Solid maxillary teeth subequal; scales with apical pits. Pupil round or 
horizon tal. 

c\ Pupil horizontal. Pale brown, mottled with darker color. 

Dryophlops Philippine Boulanger. 
Cape Engafio, Luzon (Boulengcr) ; Manila (Bureau of Soience collec¬ 
tion). Known only from Luzon. 

c*. Pupil round. Usually black above, with white markings on the head, 
and a scries of red flower-shaped spots on the back. Sometimes the 
snuke is uniform light brown or brownish-gray, without markings. 

Chryiopelea ornate (Shaw). 
Manila (Steindaohncr) ; Lauang, Samar (Peters); southern Min¬ 
danao (J. G. Fischer) ; Manila, Ban ton, Bantayan, Palawan, Mindoro, 
Polillo (Bureau of Science collection). Widely distributed throughout 
the Malay Peninsula and Archipelago. 
b 4 . Solid maxillary teeth unequal, the middle ones longest. 

c 1 . Pupil vertically suhelliptic. Iridescent dark brown; lower parts powdered 

with brown dots.. Fsamxnodynastcs pulTemlentm (Bole). 

Balabac, Paluwan, Mindanao, Dinagat, Albay (Boulengcr) ; Palawan, 
Mindanao, Negros, Polillo, Sorsogon (Bureau of Science collection ). 
Widely distributed in southern Asia, Formosa, tlie Malay Peninsula and 
Archipelago. 

c 3 . Pupil horizontal. Typically, leuf-green above, with a narrow yellow lateral 
line; yellowish green below. The color varies greatly, gray, pink, dark 
red, dark blue, and yellow specimens being found. Commonly known 

as the rice snake or dahon-palay . Dryophls prasinus Boic. 

Sibutu, Mindanao, Luzon (Boulenger) ; Daraga and Albay ( Peters ) ; 
Samur (Peters); southern Mindanao (J. G. Fischer ); Polillo, Negros, 
Bataan Province, Cumiguin, Palawan (Bureau of Science collection). 
Distributed throughout southern Asia, the Malay Peninsula and 
Archipelago. 

Series 0. Proteroghjpha. 

The anterior maxillary teeth grooved or folded into a tube, and usually 
considerably enlarged. Venomous snakes. 

a 1 . Tail strongly compressed into n vertical fin. Subfamily Hydrins. 

b 1 . Ventral shields small or absent. 

c\ All maxillary teeth grooved (some are often very fuintly grooved) ; 4 

to 10 small teeth follow the fangs. Genus Blstelra. 

d\ Head very small; diameter of neck not half tho greatest depth of the 
body . .. Blstelra fasolata (Schneider). 

Manila (Peters). Found from Tndia to New Guinea. 
d\ Distinguished from D. fasciola (Schneider) by characters which can 
not be readily included ill this key, is 

Blstelra cincinnatil Van Den burgh and Thompson. 

Manila Bay ( Bovttger . Van Denburgh and Thompson). Not re¬ 
corded from any other locality. 
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<P. Head not remarkably small; diameter of neck more than half the 
greatest depth of the body. 

e 1 . Second pair of chin-shiclds separated by several scales. 

p. Two or 3 superposed anterior temporals. Dlstelra ornata (Gruy). 

Iwahig, Palawun ( Bureau of Science collection). Consts of 
southern Asia to northern Australia. 

f l , A single anterior temporal. Dlstelra semperl (Gurnian). 

Lake Taal, Luzon {Qarman). Not known elsewhere. 

( 7 . Second pair of chin-shields in contact or separated by 1 scale. 
p. One postocular, one anterior temporal; head black above, with a 

crescentic: yellow mark . Dlstelra spiralis (Shaw). 

Manila (Jan). Found on the coasts of India and the Malay 
Archipelago. 

p. Two postoculnrs, two superposed anterior temporals. 
g x . Thirty nine to 45 senles around the middle of the body. 

Dlstelra oyanoolncta (Daudin). 
Manila (Jan) ; Cebu ( Boulcnger ). Found on the coasts of 
the Persian Gulf, India, China, Japan, Formosa, and the Malay 
Archipelago. 

y~. Second upper labial in contact with the prirfrontal; 34 scales 
around the body; grayish with darker cross-bars. 

Dlstelra longlceps (Gllnther). 
Manila Buy (Bureau of Science collection). Recorded from 
the Indian Ocean. 

c*. Maxilla short; 2 to 5 small, faintly grooved teeth follow the large fangs. 
Body short and stout; scales polygonal, juxtaposed. Alternating trans¬ 
verse bands of black und yellow. Lapemls hardwlckli Gray. 

Manila (Jan. Steindackner) ; Manila and Negros (Boulcnger) ; south¬ 
ern Mindanao (J. (}. Fischer ); Manila (Bureau of Science collection). 
Found from the coasts of India to New Guinea. 
b 2 . Ventral shields large. 

c 1 . Nostrils on upper surface of snout; nasals in contact with each other; 
ft to 10 grooved teeth in addition of the fangs. 

Alpysnrns eydouxll (Gray). 

Philippines (Boulcnger) . Recorded also from Singapore and Java. 
g* 2 . Nostrils lateral; nasals separated by internasals; one or two small solid 

teeth in addition to the fangs. Genus Latloanda. 

d l . No unpaired shield between the pr»ef rentals. 

Latleauda latlcandata (Lin me us). 
Samar (Peters). Widely distributed along the northern and eastern 
coasts of the Indian Occun. 

d\ An unpaired shield between the proefrontals. The largest of our marine 
snakes, reaching a length of more than 2 meters. Olive or yellowish 
with broud, brilliant, black rings ... Lftticauda colubrina (Schneider). 
Luzon (Peters) ; Jolo (Gunther) ; Palawan, Buntnynn (Bureau of 


Science roller tic n). 

'. Tail cylindrical. Poison fangs well developed...,. Subfamily Elapinse. 

ft 1 . Inter nasal bordering the nostril; scales oblique. Genus Naja. 


o'. Seventeen to 25 scales around the middle of the body, 21 to 35 scales 
around the neck; rostral 1.25 to 1.5 times as broad as deep. 

Naja naja (Linmr-us). 
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<P. Pale brown or yellowish without markings on body or head; 25 to 31 
scales across the neck f 21 to 25 across the body. 

Naja naja var. oooa Gmelin. 

Northern Luzon (Boulenger) ; Manila, Palawan (Bureau of Science 
collection). Distributed from Transcaspia to Java. 
tP . Dark brown or black; 21 to 23 scales across the neck, 17 to 10 across 
the body.. Naja naja var. mlolepis Boulenger. 

Palawan ( Boulenger ); Palawan (Bureau of Science collection). 
Recorded only from Borneo and Palawan. 
c 3 . Seventeen to 19 scales around the body; 21 or 23 around the neck; roBtral 
one and two-thirds times as broad as deep. Darker brown than Naja 

naja var. ccrca... Naja samarensls (Peters). 

Samar (Peters) ; Mindanao and Leyte (Boulenger) ; Samar (Bureau 
of Science collection). Known only from Samar, Leyte, and Mindanao. 
c. a . Fifteen scales across the middle of the body, 19 or 21 across the neck; a 
pair of large occipital shields back of the parietals. The largest of 
venomous snukes, it is suid to prey exclusively upon other snakes. 
This species is often called the king cobra or hamadryad. Nearly 

uniform light brown ... Naja bungarus Schlegel. 

Samar (Peters); southern Mindanao (•/. 0. Fischer ); Isabela ( Bou¬ 
langer ); Denguct, Palawan, Laguna (Bureau of Science collection). 
Widely distributed throughout India, southern China, the Malay Penin¬ 
sula and Archipelago. 

6\ Intcrnasal not bordering the nostril. 

o*. Scales in 15 rows.. Genus Hemibungarus. 

d 1 . Two anterior temporals, 0 upper lAbials. Nearly black above, with 
narrow, white cross-bars; red beneath, with black bars. 

Hemibungarus calllgaster (Wieginann). 

Manila ( Jan, Wicgmann) ; Daragn, Mount Isarog (Peters) ; Albay 
(Peters, Boulenger ); Batuan Province ( F. Muller ); southern Min¬ 
danao (./. O. Fischer) ; Rizal, Polillo, Laguna (Bureau of Science 
collection) . Occurs only in the Philippines. 
fP. No anterior temporals; the parietal touching the sixth labial; 7 upper 
labials. Black above, with a yellowish collar on the neck; barred 
with red and black below. Hemibungarus collarls (Schlegel). 

Manila (Jan) ; Philippines (Boulenger) . Found only in the Phil¬ 
ippi lies. 

c\ Seales in 13 rows... Genus Dollophls. 

d 1 . Diameter of eye much more than one-half the distance of the eye 
from the mouth. Dark brown above with 2 white longitudinul stripes. 

Dollophls blllneatus (Peters). 

Palawan (Peters); Palawan, Baluhac, Mindanao ( Boulenger ); Pa¬ 
lawan (Bureau of Science collection) . Found only in the Philippines. 
Jr. Eye half as long as its distance from the mouth. Dark brown on the 
hack and .sides, crossed by narrow white bars, which widen on the 
ventral surface; the remainder of the ventral surface black. 

Doliophls phlllpplnus (Glinthcr). 

Southern Mindanao (.4. B. Meyer) ; Manila (Bureau of Science 
collect ion). Restricted to the Philippines. 
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Family AMBLYCEPHALID^E. 

No mediuu (mental) groove beneath the chin; body compressed; maxillary 
bone very short, with 5 subequal teeth; heud very distinct from neck; eye large, 
with vertical pupil; scales smooth, oblique, without pits, in 13 rows; subcaudaU 
single (unpaired). 

Light brown. Easily distinguished by the small, deep, almost cubical head, 
which is very distinct from the neck. Haplopeltura boa (Boic). 

Southern Mindanao (J. O . Fischer) ; Palawan and Balahac ( Boulenger ) ; 
Iwahig, Palawan ( Bureau of Science collection). Found also in Pitiang, 
Borneo, Java, and the Moluccas. 

Family VIPERIIXE. 

Maxilla very short, capuble of being erected, and bearing only a pair of large, 
hollow, poison fangs. 

Subfamily CROTALINjE. 

A deep pit between the eye and tho nostril. TTciul large, distinct from neck, 
triangular. 

Only one genus is found in the Philippines. Most of these snakes are arboreal 
und are protectively colored. Their bite is dangerous.— Genus Trlmeresurus. 
a 1 . Tail prehensile. 

b\ Scales between the eyes smooth. 

c l . Vcntruls 145 to 175; supraocular narrow; nasals in contact, or separated 
by 1 or 2 scales. Dark green above, with a yellow streak along the 
outer row of scales on each side of the body. 

Trlmeresurus gramlneus (Shaw). 

Paracide ( Peters ) ; southern Mindanao (•/. G. Fischer) ; Iwuhig, Pa¬ 
lawan ( Bureau of Science collection). Found in all parts of south¬ 
eastern Asia and the Malay Archipelago. 
o' J . Ventrals 170 to 187; snout prominent; supraocular narrow”, 2 or 3 scales 
between nasals; S to 10 between supraoculars. Bright green above, 
with a yellow spot on each scale of the lateral rows. 

Trlmeresurus flavomaculatus (Gray). 

Mindanao ( F. Mutter , J. G. Fischer, Gunther); Luzon (Boulenger) ; 
Laguna Province and Itntan Island (Butanes) (Bureau of Science cob 
lection). Occurs only in the Philippines. 
c*. Ventrals 180 to 191; supraocular large, 4 to 9 scales between supraoculars. 
Bright green, with 2 series of white spots along the back. 

Trlmeresurus sumatranus (Rallies). 

Palawan (Ituiih n L /< r). Found also in Borneo, Sumatra, and Sin¬ 
gapore. 

Ventrals 203; supraoculars narrow; intcninsuls small, separated by 2 
scales of similar size. Bright green, with line black lines above; outer 
row of scales, canary yellow . ... Trlmeresurus schultzei Gridin. 

TAvailig, Palawan (Bureau of Science collection). 

b l . Upper head scales all strongly keeled. Bright, green, with white and purple, 
or white and red, vertical bars on the sides.. Trlmeresurus wagleri (Boio). 

Mindanao (Gindin, Peters, F. Mutter, Gunther, f/. Fischer); Samar 
(Peters); Palawan, Albav (Boulenger ); Palawan (Bureau of Science 
collect ion ). 
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( i a . Tail not, or but slightly, prehensile. Red-brown to blue above, bluish beneath. 

No yellow lateral stripe. Tail colored like the body. 

Trineresunii halleus Gridin. 

Polillo ( Bureau of Science collection). Known only from this locality. 

DOUBTFUL SPEC IKS. 

Tropidonotus dorsalis Gunther is classified by Boulenger y as Pseu- 
doxenodon dorsalis (Giinther). The genus is limited to China and 
southern India. The reference of a specimen of this species to Manila 
seemB doubtful. 10 

Topidonolus all. hypomclas Gunther 11 is probably Natrix dendrophiops 
(Gunther). 

Leptophis vertebralis Dum6ril et Bibron, from Luzon, 12 is probably 
a Natrix . which it is not possible to place more definitely at the present 
time. 

Naja naja (Linnaeus) var. sputatrix Boic, listed us from Mindanao 
by F. Muller 13 should probably be Naja naja var. miolepis Boulenger. 

There is some mistake in referring 14 Piesopaster boettgeri Scoane to 
Panay and Polloc. 18 Boulenger 18 includes this species under Epicrates 
inornatus (Reinhardt) and gives Jamaica, Santo Domingo, and Porto 
Rico as the localities in which it occurs, making no mention of Panay and 
Mindanao. 

"Cat. Snakes, Brit. Mus. (1893), 1, 271. 

10 F. Mtlller, I. Nachtr. Cat. Herp., Samml. Basel Mus. (1880), 31. 

11 F. Mtlller, TIT. Nachtr. Out. llerp., Samml. Basel Mus. (1883), 15. 

,a Dumeril et Bibron, Erp^tologie g6n. (1854), 7, 543. 

13 F. Muller, III. Nachtr. Cat. TTcrp., Samml. Basel Mus. (1883), 18. 

14 Scoane, Abhandl. Senok. Oca. (1880), 12, 217. PI. 1. 

15 Boettger, O., Her. Senck. Gea. (1886), 115. 

‘"Cat. Snakes, Brit. Mus. (1893), 1, 97. 
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TEXT FIG l'KEN. 

Fin. I. Head of Dcndrelaphis va^rulrotus (irilVm. (Drawing by Espinoau.) 

*1. t T pper figure; vertebra with a hypupophytUH projecting from the lower 
side of the centrum. Lower figure; vertebra without hypnpophysis. 
(From Uoulenger.) 
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The First Grammar of the Language Spoken by the Bontoc Igorot with a Voca¬ 
bulary and Texts, etc. By Dr. Carl Wilhelm Scidcnndcl. Price $5. Chicago. 
The Open Court Publishing Company, HUM). (Date of publication: April 
1010 .) 

This grammar of a hitherto unexplored dialect spoken far up in the 
mountain fastnesses of northern Luzon can not hut have come as a sur¬ 
prise to persons resident in the Philippine Islands and interested in the 
study of the vernaculars of their peoples since it originated on the op¬ 
posite Ride of the globe, at Chicago, in the heart of the United States 
of America. The explanation is, perhaps, in more than one sense, 
characteristic of the new order of things. 

The bulk of hitherto existing grammars and vocabularies on Philip¬ 
pine languages is made up of more or less time-honored works written 
by Spanish friars to whom the study of these languages was of immediate 
practical interest. It is characteristic of these works, especially of the 
older “Artcs y Borabularios,” products of years of linguistic study and 
practice among the natives, that they existed often for a considerable 
time only in manuscript form, and thus were copied and passed on from 
colleague to colleague and from one generation of missionaries to another, 
until, after many corrections and additions, they ultimately appeared in 
print in Manila. 

Here, now, we have the work of an American philologist, Dr. Wilhelm 
Seidcnadel, who, without leaving Chicago, his place of residence, haa been 
in contact for not more than about six monlbs (two and one-half months 
in 1906, and three and one-half months in 1907) with two successive 
groups of Bontok people, who, from their mountain home in far Luzon, 
were sent to America for exhibition. Their presence excited in him 
a great interest in the strange tongue and he set himself to study it. 

“The difficulties seemed nt first unsurmountnhle, for none of those whom the 
fiuthor met nt first understood English sufficiently well to comprehend questions 
or to give explanations. Thus it became necessary to force the way into their 
idiom by their idiom, but what had appeared, in the beginning, to be almost 
a misfortune, proved nftcrwnrds to bo n blessing: the necessity of using in the 
research almost exclusively their vermicular, through which the investigator 
succeeded in gaining genuine mid correct material, such ns ill ninny other Malayo- 
Polynesian idioms is collected from unreliable translations of the Bible, from 
prnyerbooks, mu minis for priests, reports of unpliilological officials, traders, mis¬ 
sionaries and similar sources. While the material was taken down during the 

271 



272 


REVIEWS. 


firat few weeks without uny definite plan, the fascinating success soon induced 
the author to proceed systematically. Henceforth it was his aim to elicit from 
the Igflrot ns niuny examples as possible, illustrative of grammatical rules already 
sketched, and to collect «n extensive vocabulary of genuine Bontoc Ig6rot words. 
But, as a matter of no less importance, lie never neglected to take down also 
from the Igdrot’s mutual conversation as many phrases as he could obtain, 
although the significance of most of them was quite obscure, at that first period 
of his research.” 

I take these quotations from the author's narration of the genesis of 
his work as given by him in the preface. To judge by the date of the 
latter, the writing of the grammar was finished by October 18, 1907, 
that is, two months after the departure of the last group of Bontok people 
from Chicago. This is indeed a remarkable achievement of rare lin¬ 
guistic talent combining enthusiasm and perseverance in a self-imposed 
scientific task. The magnificent volume in which the labors of the author 
have found their embodiment may truly be regarded as a monument 
erected to these qualities by that group of American citizens who through 
their munificence made possible the publication of this work. 

The main parts of the book arc: 

A collection of photographs showing, in various attitudes, individuals and 
groups of those representatives of the Bontok people who went to Chicago on 
exhibition. 

An inscription to the patrons alluded to above. 

Preface (pp. vn-xv). 

List of contents ( pp. xvii-xxiv). 

Part I: (irumnmi, with appendix on Bontok proper names (pp. 1-270). 

Part II: Vocabulary, with preface (pp. 273-475). 

Part 111: Texts, with preface including a section “To the memory of Matyu 
from Bontoc” (tDetroit. Michigan, September 3, 1908) (pp. 470-583). 

Addenda et Corrigenda (pp. 587-588). 

In connection with the epitaph just mentioned, 1 may dwell here on a 
feature of Doctor Scidenadel's work which impresses us in different parts 
of the hook. Tt is his profound humane sympathy with his Bontoc 
friends, a sympathy which, transcending the mere professional interest 
taken by a. scientist, in the object of his study, would seem to be -accord¬ 
ing to the dictum: “Alles Verstandnis kommt uns nur dureli die 
Tiiche"—a guarantee of the faithfulness with which he has interpreted 
in his grammar genuine Bontok thought and speech. 

THE PREFACE. 

The preface, as has already been indicated, makes us acquainted 
with the peculiar circumstances under which the hook was conceived and 
born. After a review of the literature already existing on Bontok the 
author proceeds to give us an insight into the purpose and plan that 
guided him in writing his grammar. To explain the absence in it of 
all comparative studies, he stales that he considered it his task 
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**to furnish material for such studies, to contribute ut least, a certain amount 
of reliable material for comparative research, which ought to be bused upon the 
results of new, uninfluenced investigations- fieldwork —into the various idioms as 
spoken by the natives, and not upon religious books made by missionaries and 
their apprentices. It were best to consider the entire field of Philippine languages 
as yet untouched and to begin anew to study (but not without personal sympathy 
with the natives! ) ‘jene Praehtwerke des ninlaiischen Uaustils, die philippinischeu 

Spraehen,’.” Concerning the plan underlying the grammar we are told: 

“While composing the grammar, several methods of arranging the material sug¬ 
gested themselves. The Author concluded -indeed not without hesitation tliut 
it would be more convenient, for students trained in the grammars of Indogcnnunic 
Languages, if he would retain, with slight modifications, the customary order 
of the chapters in such grammars, if he would first trout the articles, then the 
noun, pronoun, adjective, etc., just as if the Hon foe Language would distinguish 
the same grammatical categories as the I ndogcrmanic Languages. This method 
seemed helpful for acquiring knowledge of the idiom, hut for practise the student 
must absolutely abandon those former conceptions of etymology and syntax which 
he may have gained from his previous studies of the classical or modern Germanic 
or Romance Languages; the sooner lie can free himself completely from clinging 
to his former notions of the structure of a language and adapt himself to new 
categories of linguistic elements, the earlier he will succeed in entering into the 
spirit of this admirable idiom.’* 

It appears herefrom that, while the hook is primarily intended to fur¬ 
nish material for studies in comparative Indonesian philology, that mate¬ 
rial is presented in such a form that it is available also for those familiar 
only with grammars of Tndogcrmanic languages. Thu grammar is thus 
both critical and didactic: it investigates and discusses, and it teaches 
and is intended to he practiced. The combination of these two tasks 
oders, of course, certain difficulties, and where no systematic division is 
instituted, the claimants of either of the two spheres of interest involved 
must have the good grace to make certain concessions to tlmsc of the other. 

To consider first the interests of “the tradesman, the engineer, the 
teacher, the missionary, the official," who are given directions on page 27i) 
how to derive practical advantage from the hook, the reviewer is of the 
opinion Unit they could hardly do better than imitate the splendid 
example set by the author himself and use the vernacular from the very 
outset in talking with the natives. If, having thus acquired a smattering 
of the language, they begin reading the grammar, taking a suitable section 
day by day, and consult; the hook on every point of interest arising, they 
will certainly come to feed grateful to tin* author for his res*'arch work, 
and will he in a position fully to appreciate its merit. 

T.IST OK CONTENTS. 

Both lilt; practical student and the philologist; probably will regret 
that the treasure of information stored in this volume has not been made 
somewhat easier of access. The Last of Contents, as far as it refers to 
the grammatical part, might advantageously have been made more synop¬ 
tical 1)v preserving in it the same division into chapters and sections into 
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which the text is actually divided. Without the headings used in the 
text and reduced to a running enumeration of the 162 paragraphs that 
make up the grammar, the List of Contents makes the latter wrongly 
appear a mere aggregate of grammatical details, among the great mass 
of which any particular matter is not easily detected. 

THE (HI AM MAH. 

The (jiruminar begins by stating by whom the Uontok language is 
spoken, and its territorial extension. 

'Hie author then gives a list of the symbols used by him to represent 
the Rounds of that speech. As we become acquainted with the many 
indistinct, fluctuating, and interchanging sounds with which it abounds, 
we realize the difficulties the author had to conquer in making his way 
through this first barrier and must admire the conscientious and pains¬ 
taking manner in which he lias undertaken to present to us throughout 
the book the peculiar Jgorot sounds according to his system. It is but 
a proof of tliis conscientiousness that he, himself, in the preface calls 
attention to some inconsistencies in orthography, accents, mid quantity. 
We are told that these are but a consequence of the changing elocution of 
the natives for whom he did not consider himself entitled to create a 
normal language. This is a very sensible remark, and one that touches 
at the; root of the controversies which arise from time to time over the 
proper graphic representation of several sounds occurring in all these 
.Indonesian languages, written or unwritten. Where the speakers them¬ 
selves, contemporaries in the same town or settlement, are not yet agreed, 
one with the other, nor each with himself, as to a definite pronunciation of 
their tongue, the exploring linguist would indeed commit a mistake in 
covering up the existing unstableness by fixing a normal spelling for 
himself. There is one statement in the author’s description of Bontok 
Jgorot sounds upon which some comment may he useful as it relates to 
an apparent divergence of views found among some authors on Indonesian 
languages. Under the heading diphthongs, the author states: “All diph¬ 
thongs are vocalic with a final consonantal sound // or w” Regarding 
the class of diphthongs here implied, a similar remark is often met with, 
namely, that the second part of the combination contains something con¬ 
sonantal, or is a consonant. To explain this sound the two symbols, y 
(in Dutch j) and w. are referred to. Tt would certainly promote a clearer 
understanding if, instead of two ambiguous letters the pronunciation of 
which varies with different nationalities, a physiological description of 
this consonantal something were given. What is to he understood here 
by “consonant”? Is it, in the etymological sense, a sound which, more 
or less indistinct to the ear if alone, only sounds together with a vowel? 
This would he nothing more than the ordinary character of the second 
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part of tlie diphthongal combination here discussed, so ihat, once called 
diphthongs , it would he understood that the first part of the combination 
carries the syllable while the second part is reduced so as to give just u 
margin of different vocalic color to the first, remaining , however, vocalic 
to the end. The reviewer, for his part, has not been able to detect more 
than this in the month of Filipinos of different tribes whom he lias asked 
to pronounce those diphthongs, nor can he find it in the examples by 
which the author ill list-rales some of the lionlok Igorot diphthongs: 

“</// nearly like ai in aisle 

“c// nearly like ey in eve, or ei in height 

“m/ as in boy." 

But by the term “consonant," used in the east? si 1 hided to, more may 
he meant. That term is also defined as denoting, in the precise case here 
under discussion, a sound in the production of which that narrowing 
between lip and lip, and between tongue and palate, which is necessary for 
the urticulution of u and / respectively is carried to the degree of becom¬ 
ing an obstruction to the passage of the breath. Ilms producing that rub¬ 
bing sound which i* characteristic of the class of consonants involved 
(spirunts or fricatives) and in which the vocalic element becomes extin¬ 
guished. To this class belongs the sound contained in certain French 
words cited hv the author to illustrate the following diphthongs: 

“my as in French feuilie. 

“ay as in French fondle, 

“//'// as in French luyaii.” 

As regards the group 'V/o. an. as in how” it would seem that as long 
as the lips in pronouncing the second part of the combination remain 
sufficiently open to make a fluctuation between n and n at all noticeable 
it is not probable that the narrowing required for the labial spirant is 
reached ; neither is it reached in the Fnglish word “how” used as example. 

After a detailed exposition of Bon 1 ok Igorot phonology the author 
proceeds to treat consecutively: the Article, Noun, Pronoun, Adjective, 
Verb, Numerals, Prepositions. Adverbial Kxprossinns. Particles, Conjunc¬ 
tions, etc. In so doing he amply fulfills his promise in the preface, to 
assist the student in all possible ways oil each page of the grammar by 
establishing rules, by an abundance of examples and hv irequent literal 
translations not only into Fnglish. lint, wherever considered more helpful, 
into German, French, Spanish, and Latin. As, at the same time, he 
dwells upon and explains in their finer shades the turns of Igorot phraseo¬ 
logy. the student, in advancing, also becomes initiated into the spirit and 
rules of syntax, so that, when the lust part of speech is reached, there 
remain to hi* considered only a few special syntactical constructions. 
Chapters like Modifiers of Verbs (p. 117-130), Auxiliaries Constructed 
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with Ligature* ay (p. 130-134), Modifying Verbs (p. 131-138), Negatives 
(p. 138-148), which arc among the most interesting of the book, show 
clearly how profoundly the author has penetrated the intimacy of Igorot 
speech notwithstanding the short time allowed him for its practical study. 
The grammar in general convinces us that the material, in the first 
place, has been collected with great care and diligence, and afterward 
very studiously arranged so as to present it to the student as one 
systematic whole. 

It is in connection with this latter point, namely, the .systematization given 
by the author to his matter, that 1 wish here to take up and extend a little the 
remarks mude at the beginning on the formation of Philippine grammars in 
the past. 

Since it lias been recognized that every language carries its order in itself, 
it is a just demand that this natural methodical disposition of its several parts 
be made the basis upon which the structure of any language, or group of closely 
related languages, be presented in a grammar. Tn the older Philippine grammars, 
those written by Spanish friars, we And this principle generally not carried out, 
either because it had not yet been established clearly and universally at that 
time, or beenuse any attempt to evolve a natural system or order was subordinated 
to the practical purpose of instructing the younger members of those religious 
corporations in a manner then considered most adapted to their previous schooling 
in Latin. The faet is thnt Lnlin furnished the model for these Indonesian 
languages. Latin grammatical categories, by more or less specious interpretation 
of the native forms, were also found in Tagalog, Parnpanga, Pan gasman, etc. 
As far as concerns the interest of the vernaculars, and not thaL of the students, 
the procedure was clearly recognized ns improper, at least by some authors. 
Thus P. Francisco Lopez, the excellent Tlocanist. says: •'Antique el idioma de cstas 
lenguas os muy diferento de el de la lengua lntina ; roii todo eso, en cuanto fucrc 
posible, nos con forma r^mos eon cl metudo dr cl Arte de Antonio de Nebrija, por 
ser £l por dondc los mas de Ioh Rcligiosos quo vinien ft os Las lslus hail estudiado 
el latin. Y asf hnllarfln mas elaridad y faeilidnd en apron tier esta lengua.’ n 
But the evil produced, the ohseurntion of the genuine eharneter of these languages, 
makeH itself felt till to-day, both in tin..* Philippines and outside, and the condemn¬ 
ation in Doctor Seidenadel's Mon!ok Gniniinar of a particular “fallacy”—of which 
more presently merits the more attention as lie is a classicist, himself. How ill 
adapted Latin as n grammatical taskmaster for :in Indonesian language really is, 
may be gathered from an extract; of what may he called a summary of the short¬ 
comings of AiKstroncsinn languages if tested upon the presence in them of 
grammatical forms characteristic of inflectional languages, as given by Doctor 
(^odrington in his classical work on the Melanesian languages: “These languages, 
all of them, are destitute of index ions, and this gives them a common character. 
There are, therefore, no Declensions or Conjugations: there are no Cases, no 
Genders, and, excepting Pronouns, there is no Number or Person. Since, then, 
these grammatical forms do not exist, it is unreasonable and undesirable to apeak 
of them as if existing .... Corresponding with the absence of Inflexion there 
in an absence of those variations in the form of words which may distinguish 
the Parts of Speech. It is not that there is a complete absence of such special 

1 Gramfttica ilocana, coinpuebtu por el P. Predicador Fr. Francisco Lopez .... 
Third edition, MAlnbon (1805) p. XIIT. (First edition 1027.) 
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forms ns Verb or Noun, but that llu; same word, without any change of form, 
may be in use am almost any of the pin ts of Speech. The usu of the word, not its 
form, commonly declares its character. ,,a 

The first among Spanish grnirminrinn* to depart from the traditional Latin 
observance was probably 1*. Toribio Minguella. For the use of other than Latin- 
bred students he published in 1S7S a Tagalog grammar which, perhaps on account 
of its being an attempt in a new direction, he modestly called “Ennayo da 
gramatica bispano-tagala.” In this work he endeavors to do more justice to tha 
language itself, besides fitting the grammar for practical use by giving exercises 
and matter for reading and translating, lie guides himself, in presenting the 
structure of the language, more by its own forms, and introduces certain terms 
denoting grammatical categories under discussion of their definition and their 
applicability to Tngnlog. 

As was seen in a previous quotation from Doctor Seidcnadel's preface, the 
proper arrangement of bis material has been with him likewise a matter of 
consideration. Consulting in this respect the convenience of students trained in 
Indogermanic languages, he decided 1o adhere, with slight modiflcations, to the 
cuMtoinnry ruder observed in those grammars, designating that order, however, 
as one applied to his grammar only "as if the Ronton language would distinguish 
the same grammatical categories as the Ttidogerninnic languages.” We are, then, 
not at liberty to look upon the order followed by the author as representing his 
views on the proper systematic presentation of an Indonesian language such as 
bontoc Igorot; hut we are also absolved for the same reason, from giving 

consideration to that hypothetical plan from this point of view. 

Still, ns already indicated above, at one point of his chosen plan the author 
makes a strong criticism of the views held by a number of Indonesian philologists 
concerning certain classes of derivatives particularly characteristic of Philippine 
languages, mid since the reviewer is completely in accord with the negative part 
of the author’s f-mili-ntimi, and believes that the time has come for a revision of 

prevailing views iimd\<d, he extracts here some of the paragraphs in Doctor 

Seidemidel’s grammar which hear directly on the matter. 

212. If roots shall he formed into Nomina actionis, they receive (after certain 
phonetic changes [22nl) one of these verbalizing particles: 

I. the sutlix -m (hut no prefix) 

LI. The sullix -mi (hut no prefix ) 

III. the prefix i- (Imt no suffix) 

211!. by combination with one of these particles the root is transformed into an 
Active Verbal Noun. The particles indicate thut the action named by 
the root passes from lhe agent t«» mi object. They give the Active 
Verbal Noun transitive force. 

21th Since the Nonicn Actionis possesses active force -an has become evident 
through many various experiments with the spoken language—the 
relations of the direct object or accusative, in our conception, to the 
Nomcn Actionis with nt is: (a) Either the object of the Nom. act. is 
in the accusative; it is governed by the Nom. Act. which has its 
transitive force in tin* tlix -m. If we represent this transitive force of 

- The Melanesian Language.- by It. II. ( odringloil, I). D. Oxford 1855, pp. 
101-102. The judgment piloted may appear somewluit severe; as a remedy against 
the belief in the universality of Latin categories, it is certainly wholesome. 
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-en by our verba "to affect,” or “to concern” or “to influence,” wo obtain 
thin translation: 

icytjcnmi tjaitja: our liking concerns llirvn.* ( It ) Or tin* object is in 
the predicative nominal ive; the transitive forro of *n may be Indicated 
by words like “aim," “object": 

alaenlako nan tolfeg: our taking-object (is) : the key 

217. The relation of the object to the Nomen nctionis with sullix -an is analogous 

to the construction mentioned in |21fl], if we assume the possibility 
that -an is probably identical with -hcm, or merely a variation of -cm, in 
this combination with Xom. actionis. Tin* following theory seems to 
he more plausible: -an is the locative particle, us allixed to substantives 
in [fi0-58|. The object is the plaee where the action named by the 
Active Xom. act. “takes place”, to which it tends; it is the end of the 
action. We can translate: 

uyakuntako min aliwiiltako our calling-cud (is): the man 4 

218. The relation of the object to Nomina act ion is with tbe prolix i- appears 

to be the same as that to Xom. Act. with -cm ; i- performs hen* a similar 
function as cm does tli« > r« a ; i- directs the action towards the aim. the 
object. 

(I- may be compared with our prefix be- in bespeak, befall: or it muy 
represent tbe preposition in, avid may then be compared with invade, 
ofTend, persuade, provide, and other prepositional compounds.) 

In certain cases i- points to a person in whose hcluilf another acts, and 
to the tool which a person uses in performing or executing that which 
the Nom. act. names; 

itafonyka nan soklongnn my hitting a I reels his lint. The discussion of 
the constructions in the examples of -cm. -an, i- Verbs given [21(1-218] 
was attempted for the purpose of facilitating translation and re- 
traiislatiuii and with the assumption that there were in Buntoc Igorot 
cases of the substantive, distinctions between nominative and accusative, 
which do. in fact, no exist: the Hon toe Igorot dors not distinguish 
between Casus rectus and oldiipius. 

Later, on page thl, the author returns incidentally to the Mibjccl under the 
heading Future Passive: 

The imperative [of the Passive 1 does not exist; any theoretical forms and 
liny experiinoiitativo use of them in sentences were inievecpt ionally denied; 
'‘Because you cannot tell a man what shall he done to him" . . . (But the 
misnamed “Three Passives” (the 'tonus Keliif ivum". my Active "Possessive 
Verbs”) were put ill the Imperative wit bout hesitation: Ibis shows also that the 
-cm, -an, i- verbs are conceived to he .1 Hire Nomina Agent is.) s 

To the parenthetical clause of paragraph 2IS above ipiotcd the following is 
added as a footnote: 

However convenient for minds trained, to some extent, in Latin, the Doctrine of 
the Three Passives has appeared, centuries ago, to its inventor, and however 
credulously his disciples clung to this perverse interpretation of the Active Verbal 
Noun (Nom. action is) in Tngalog and in the dialects of several other tribes -in 
tile Bontoc Igorot Langungc (lie Verbal Noun is certainly not passive, but- active 
in its elin met or. 

1 Here as in the paragraphs following T give only one of several examples. 
For diacritical murks used with Bonlok words, compare the original. (Rev.) 

4 “Man” is hut a lap-us for "our friend" ( lb*v.) 

5 Agoutis y (Rev.) 
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If a passive is wanted, then* is one on hand, in ali times and moods of Tgorot 
(285—2.70) : prefix ma- -f root + personal endings. Experiments with the I go rot 
by means of their own vernacular (hut not through interpreters) proved in¬ 
disputably their correct consciousness of nn active nml a passive idea. 

The fact that the Three Passives Fallacy has boon propagated in good faith 
for about two centuries and is still iiulcfiiligaldy copied and republished and 
taught, shows (ns also other factors do) how necessary it is to revise and to 
compare the “Artos” of time-lmnored "authorities' 1 mid the entire material of 
sacred hooks, catechisms, confessionals, praverhooks, with the living dialects 
spoken hv the natives. Tin* result of such future careful investigations into the 
people’*? vermicular, the collection of tales and songs in the uiihinsrd dialects of 
the different tribes ought to he most welcome to Comparative Philologists who 
seem to rely only on the unreliable material at hand, fautv dr mirvj *, material 
collected by unphilolngical compilers, with a few admirable exceptions, such as 
Totanes, Mingnclhi. 

The iinfclicitoiiH term of the Three Passives (which may have sprung from 
its originator's inability to distinguish between the (ieriindium and the (.enin- 
divum) was employed unscrupulously in many grammars and learned articles 
and pnpers on various Philippine dialects. Jfontoc Igorot excepted. The Three 
Passives and their alleged application occur, for instance, in . . . [follows a list 
of 25 authors, titles of books, nml some comment.]. 

TilK VOCABULARY. 

Tilt* vocabulary contains some 2,000 English catch-words, each of 
whit’ll either is given one or more Igorol equivalents nr is treated as a 
theme developed into a summary of Igorol expressions for identical 
and related ideas, always, however, with sharp dUcriminnlion between 
words indigenous to the people and those borrowed from outride. “Verbs 
are given first in the Present Active in their most common form (not 
special form) ; the other “principal parts" follow : Pivlerilc—Passive Par¬ 
ticiple in Present.Nomen agent is. Personal Verbs are found in Present. 

and Preterite only." 0 The basic furm, the stem-word, of derivatives, for 
which comparative philologists probably will look first, is not given. 
The reason for this perhaps may be found in some remarks made by the 
author ill tile preface to tile vocabulary : “Is it necessary to warn against 
using my Vocabulary any one who would, without having studied and 
practiced the Grammar, attempt to derive any benefit from the Vocabu¬ 
lary? . . . The student of the Hon toe (Grammar can easily construct and 
supply the missing forms. The Author thinks be could do (lie same; 
but be does not intern! to depart from bis principle: to write down only 
what he lias heard and as lie lias heard if." 

TIN-; TKXTS. 

A large amount of Bontok Igorot “Text" is found scattered throughout 
the grammar in the shape of phrases taken down bv the author from tin* 
Igorots' mutual conversation, and used by him as examples for illustrating 

• I •ago 27U (Preface to the Vocabulary i. 
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points of grammar and syntax. Those phrases constitute very valuable 
material for gaining an insight into that “language” which springs from 
the mouth of the people ns they work in their fields, attend to their 
domestic affairs, go to war or chide, scorn, laugh among thcmselveH, etc. 
It is precisely because, from the intelligent use made by the author of 
such phrases, we can form a judgment as to the considerable insight 
gained by him into the spirit of the language, that we wish he had 
given them in the coherent form of some animated conversation among 
individuals of the tribe. Could any other kind of “text” reflect more 
truly I lie live speech of (he people, or disclose more clearly the tem¬ 
perament of the speakers? By this remark I certainly do not wish to 
detract in the least from the great merit of the collection of folk-lore 
that forms the third part of Doctor ScidcnadcTs work and which also 
contains examples of spirited conversation. 

Those texts, eleven in number, are: 

1. Jajmawio, nn extremely interesting and probably the most important story 
of Hontok folk-lore, beginning with nn areounl of how I he (Bout ok) world wns 
fronted and the Croat Flood caused by two brothers, sons of Lunin wig; how the 
Intter hade the sole survivors, a brother mid sister, located on top of Pokis 
Mountain, to marry, ordering his dog and the deer to furnish them the lire, etc. 7 

2. Headhunters* return and ceremonies. 

:i. Tiie iooiior in the iiattle ok Calo/ocan; a narration of the pari taken 
by a number of itontok men in llie action between tin* American and Pilipino 
forces ut Caloocan, near Manila, on February 10, 1890. 

■t. The rat and tiie two iirotiieks; a graceful 'legend telling of the gratitude 
of a rat, whose life bad been spared by the younger of two brothers. The rat 
makes presents to them both and the younger of the two, by n cunning exchange 
gets possession of a magic spoon and pestle which when put into a pot will fill 
it with meat uml-rice. 

r>. The stars; a spicy little tale, illustrating the quick-witted inventiveness 
and satirical vein of the people who explain in it the origin of the Iloko tax- 
collectors of Spanish times. 

(>. Tilin ; the metamorphosis of a girl into a i iec-bird (tilin) as a warning to 
parents who begrudge their children a liberal measure of food. 

7. Koi.lino, and 

8. Tiie monkey, two more metamorphoses of children, as a warning to parents 
who arc too severe or neglectTul. 

9. Palpalama and Pali 1 ai.akino ; another story pointing a moral for greedy 
people. 

10. Vauia. 

11. So nos ; containing many words and phrases belonging to a "Song Dialect'*, 
words "of the old folks**, of forgotten or obscure meaning, which are of the greatest 
interest to ethnologists and philologists. 

Doctor Seidonadel lias the merit of having overcome unusual dillicul- 
tios to enrich our knowledge of Philippine languages by a work containing 
comprehensive and exhaustive information on the hitherto unexplored, 


7 Vaguely similar traditions exist in llugao folk-lore. 
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or at best very superficially known language* ol‘ a people of northern 
Luzon, who upon the downfall of Spanish sovereignty were taken charge 
of by the American (iovernment as crude head-hunters, and are now 
being prepared for entrance into the comity of their civilized brother- 
tribes. The compilation of an exhaustive grammar, ample vocabulary, 
and representative collection of texts of their language is certainly a 
means to bring them nearer our understanding, and to promote the task 
just indicated. To comparative Indonesian philology the complete re¬ 
presentation of a member of the so-called Tgorot dialects has always been 
a desideratum; thanks to Doctor Soidenadel this is now fid tilled and his 
work is already being drawn upon in furtherance of such studies. 

In the interest of the linguistic exploration of the Philippine Islands 
it is to be hoped that Doctor Seidenadel will continue dedicating his 
eminent talent to a task already so greatly furthered by him. 

Otto Scukkueii. 

Allin’s Standard English-Visayan Dictionary. J_i\ Jlcajumin Casey Allin, gov- 
mniicnl surveyor working in I lie Piovinee of ( 'elm. Philippine Inlands. 
Cloth. Pp. 200. Pnlck's Printing lloii.se, Cebu. (.Vbu, P. I. 

This is a handy little volume designed for the use of Filipinos who 
arc learning English and of English speaking persons who arc learning 
Bisaya. 

Ab there is no Bisaya-English section it could not he used by a person 
who bad no knowledge of English. 

It contains over 5,000 English words listed alphabetically in the first 
column. The second column contains the same words spelled phone¬ 
tically, the third abbreviations indicating whether the word is a substnn-. 
five, verb, preposition, etc., and the fourth the definitions in Bisaya. 

It is not quite clear why I lie compiler states that the letter “V” is 
“used only in introduced Spanish words'’ ami yet spells the name of the 
language “ Visaynn” instead of Bisaya. There is also a good deal of 
difference of opinion as to the wisdom of representing bv “aw” the final 
Bound ordinarily represented by “no.'’ This sun ml in other countries 
where the languages nre being written phonetically is represented by “an.” 
To many this seems more nearly to represent the sound and it certainly 
would have the advantage, if adopted, of bringing Philippine philologists 
into conformity with other students of the languages of the east. 

There are many typographical errors in the book but probably none 
of them so important as to interfere seriously with its usefulness. 

One who has some knowledge of Bisaya or a considerable knowledge of 
English ought to find the Dictionary useful. 


M. L. M. 
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I. PHILIPPINE THK1MNG (JIKCHE DE MKJl). 

Trepang is a general name applied in the Philippines to all of the 
many species of animals belonging to the group TTolothurioidea and known 
locally as brche do mcr. balalan, bilate, tnunang, hisam. sea cucumber, 
and cotton-spinner. Large quantities of these animals are gathered in 
the Philippines for export to China and Japan. Trepang is a staple 
food of all Oriental people and is an important item of export from the 
Philippine Islands. 

Trepang in general appearance resembles pickled cucumbers. The 
100316 283 
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skin may be smooth, or covered with prickle-like teats arranged in rows 
or scattered over the body. In color they range from pale flesh-color 
to black. These animals, when dry, are hard, sausage-shaped, and appear 
to be altogether unpalatable and it is not until they have been cleaned, 
minced, and made into a most delicious soup by the skillful hand of 
the Chinese cook that the real value of this product of the sea is 
understood. He dtp dv mer live among the white sand and coral in the 
sea-gardens and feed upon small sea-animals and sea-vegetation, so there 
is no reason why they should not rank as a delicious food product and 
come into general use among Europeans and Americans. 1 can, from 
experience, heartily recommend a trial of trepnng soup 1 to those who 
delight in a dish free from the contaminations of the land, with a delicate 
aroma of the deep sea about it. 

varieties of i*iiii.ii»i*ine TREPAN(1. 

In Manila all the large dealers in trepnng are Chinese. They recognize 
five different varieties, as follows: 

No. I . 2 —Oe (Plate I, tig. 1). A large, uniformly black, perfectly 
smooth variety (7/. aira Jaeger). This species, when dry, is from 120 to 
200 millimeters in length and 40 to GO mi Hi meters in diameter. This is 
regarded as the most desirable species found in the Islands and sells for 
(lie highest price, being valued at 05 to 08 centavos per kilogram whole¬ 
sale, according to fhe size of the animal, and care in curing. I will 
call it the great smooth black trepang. 

No. Si. —(Ian Sim (Plate I, tig. 2), is a large brownish trepang, with 
two tows of teats on each side. The animal, when dry, is of a rather 
flat, oval shape, about 120 millimeters in length ami <50 millimeters in 
width. Its back is hut slightly roughened. This species is regarded as 
being next to the best variety, sells for 40 to SO centavos pen* kilogram, 
and is in fair demand. We will call it the great oval brown trepang. 

No. d .—Hark Sim (Plate; I, fig. li) is the third grade of trepang and 
to this belongs the great mass of trepang shipped from the Islands. It 
includes a large variety of forms ranging in price from to 70 centavos 

1 To make trepang soup. —('lean and wash out the trepnng in cold wutiT, slice 
and put thorn in n chopping howl and mince fine, soak in cold water five hours, 
Llien boil for one hour, add salt and popper and a quantity of hoof or chicken 
stock and bring to a boil. Serve hot. I Sing Fnt.J 

■I have been unable to find anyone in the Philippines who recognized or could 
give me any information regarding the names given to the Philippine trepang by 
Simmonds in bis Commercial Products of the Sea, although 1 have repeatedly 
asked dealers and fishermen bptli in Jolo and Manila. It is possible that his 
so-called “bankolmigen” is the gau sim. his “inunaug” the oe, his ‘‘telepan” this 
moi wliar che, his “snpatoa grande” the smooth white ringed bark aim, his 
“sapafoa china” is perhaps the great convoluted bark aim, nnd his "lowalownn” 
is possibly the bark aim. called the small blnck wrinked trepnng in the present 
paper. 
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per kilogram, the most abundant, perhaps, being small, black, slightly 
roughened, cylindrical in shape, and when dry about 00 millimeters long 
by 25 millimeters wide (Plate II, fig. 1). Another very common Conn 
of this grade is the Philippine convoluted trepang, a large, light brown 
species about 130 millimeters by 40 millimeters, cylindrical, with tho 
body, when dry, thrown into deep folds (See Plate II, tig. 5). Another 
bark aim is a moderately roughened, cylindrical trepang of a dull yel¬ 
lowish-brown color and 150 by 35 millimeters in size (Plate II, fig. 3). 
Another is a dark brown, almost smooth form (when dry), with the back 
covered with small orange spots with black centers. This is a large 
species, 170 by 70 millimeters, and cylindrical in shape (Plate I, fig. 4). 

I will call this the smooth while-ringed trepang. Another form very 
similar to the last l will term the rough white-ringed trepang. (Plate 
11, tig. 2.) This trepang is 100 by 48 millimeters in size, cylindrical, 
with the body decidedly tuberculate; it is rather dark brown in color 
with numerous white circles around the large tubercules of llie sides and 
back. Another rather common trepang of the hark sim grade, is a small, 
very black form, with deep wrinkles in the body (Plate II, fig. 6). This 
variety when dry is cylindrical in shape and about 80 millimeters long 
by 20 millimeters deep. I will call it the small black-wrinkled trepang. 

No. Jf. —Moi Whiir Che (Plate 1, Jig. J). This trepang is a large, 
cylindrical black form, easily disliuguished by the fact that the entire 
hack is covered with numerous, very long teats which are black or reddish 
brown in color. This variety is quite abundant, but is regarded ns fourth 
rat? aa a food product, the price being from 30 to 50 centavos per 
kilogram. L will term it the groat prickly trepang. 

No. 5 .—Hong Che (Plate I, fig. 5) is the fifth grade of trepang, and 
resembles the last except that it is smaller and more cylindrical; the 
teats are more pointed and slightly longer. Its wholsnlo price is from 
35 to 45 centavos per kilogram. Many of tlie young of the moi whar 
die are to he seen in this class, hut are distinguished easily bv their 
short teats. In size the hong die is from 50 to 90 millimeters in length 
by 16 to 20 millimeters in width. 

'Hiere are numerous other grades among the 63 species of these animals 
found in the Philippines, hut none are of sullicicnt importance or value 
to be recognized in trade. However, one very common form, called “yel¬ 
low belly,'” is so abundant, especially about Mindoro, that is deserves at 
least to he catalogued. This form when dry is yellow-white on the belly 
and black on the hack, about 60 millimeters in length and 25 in depth; 
its value is not above 12 pesos per picul. It is only Ihe great abundance 
of this grade that makes if worth our consideration. 

All of the above grades retail in Manila for fully 30 per cent advance 
oil the prices obtained by the fisherman. 

* One peso ih m|ini] to f»U renin I'nileil Stuten currency, anti I picul in 139 poundn. 
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DISTRIBUTION, HABITS, GROWTH, AND PRODUCTION OF PHILIPPINE TREPANO. 

The wide distribution of these apparently helpless, sedentary sea- 
animals is a matter of interest and astonishment to all who give the 
subject any thought. Twenty of the species found in the Philippines are 
also common to Polynesia, 16 to the Malay Archipelago, 30 to the Bed 
Sea and the coast of Africa, while 3 extend even to the west coast of 
America. The majority of the recorded forms are believed to be well 
distributed throughout the Philippines, but are most abundant in the 
Sulu Archipelago. The supply for Manila comes chiefly from Tacloban, 
Polillo, and Ambos Oamarincs. They are found in water of various 
depths, even in very shallow water and also on reefs dry at high tide, 
down to 137 fathoms and even to much greater depth. Sheltered places 
inside the coral reefs where the bottom is of coral sand seem to be favorite 
haunts of the bark sim and hong chc forms, while moi wliar che, gan 
sim, and oe seem to prefer water of greater depth just at the edge of 
the reef. The greater number of the trepang appear to pass large quan¬ 
tities of sand and mud through their alimentary canals; from this sand 
they extract the small animals and plants on which they feed. On 
Arboles Reef, Gulf of Davao, Mindanao, 1 once noticed a large number 
of Colochirwt quadrangulus Less, feeding on sea-weed which at low tide 
was about 75 millimeters (3 indies) under water. They were so abun¬ 
dant that it was scarcely possible to step without trending them down, 
and in one scoop of an ordinary dip net I secured 57 of them. It is 
probable that during the season for depositing the eggs they all seek 
the reefs or rocky crevices. Mitsukuri, 4 in his most interesting paper 
on the common Japanese trepang, writes, referring to the Island of Oki, 

The people there have for a hundred years or more been in Ihc habit of putting 
up loose stone-piles in the shallow sea in order to obtain a supply of this trepang. 

Nowhere in the Philippines is this devise put into practice although it 
doubtless would yield profitable results. 

Practically nothing is known about the breeding time of the Philip¬ 
pine trepang and it is a subject well worth investigating. In Japan (as 
abstracted from the above paper), the trepang spawn in May and June, 
and at the end of the first year have a maximum size of 5 by 25 centi¬ 
meters. They reach the adult condition at the end of Ihc second year, 
but do not spawn until the end of the third; some individuals probably 
live two or three years after spawning. The young specimens arc white 
and transparent, and they attach themselves to the roots of algae, or seek 
rocky crevices in sheltered localities. Hence a rock pile affords a 
natural collecting ground for the very young as well as for the old. 
Japan has put some measures in force setting aside certain localities as 

4 Notes on the Hnbits and Life-History of Stiohopua japonicua Sclcnkd. Annot. 
Zool. Jap. (1003-06), 5, 1-21. 
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breeding reserves for trepang, upon which stone piles or dikes have 
been constructed, and in these places fishing for trepung is strictly for¬ 
bidden. In this way the Japanese hope to conserve this vfiluablc food 
supply. 

There are so many natural breeding places in the Philippines along 
the coast and among the rocks on the shore line of the many islands, 
that our supply now is, and probably for years to come will be, much 
greater than the demand, or rather more than the fishermen under present 
conditions will take the trouble to dry and prepare for market. 

MKTIIODH OK FISHING FOR TEST PANG. 

In gathering trepang, the fisherman usually goes out at low tide wading 
in the shallow water, dragging a small canoe or banco, behind him, into 
which he throws all the trepang he picks up; sometimes he fishes 
from a boat, with a long handled, one-pronged spear, with which he 
gathers up the trepang in water of 3 to 4 meters. In water of greater 
depth some fishermen dive and bring up the trepung in their hands. 
There are localities where small dredges undoubtedly could he used with 
good effect. 

PREPARING TREPANG FOR MARKET. 

The Filipino method of preparing trepang for the market is to boil 
them for a short time (from live to twenty minutes) in fresh water, after 
which they are split up the belly, eviscerated, and then thoroughly dried 
in the sun. Each variety seems to require a slightly special treatment 
particularly in regard to the length of time required for boiling, in 
order to bring out the best flavor. However, they should all be heated 
thoroughly throughout, and when taken out of the boiling water they 
should be hard and elastic, and should dry quickly like a hard boiled egg. 
The ou frequently is boiled only five minutes; iL should be well stirred. 
Experience really is the only guide as to lb ) length of time required for 
boiling. Sun dried trepang arc the best, and in the greatest demand, 
but the method of sun-drying is too slow for preparing a whole ship-load. 
The following method given by V. Simnmnds r * is followed in preparing 
large shipments of trepang. 

Tlie first thin" to do on arriving at an island whore trepang is plentiful is 
to erect a curing house on shore. This house may be of any desired size but 
one 30 meters long by 15 meters wide, with sides 4 meters high, will be found 
convenient for preparing u ship's cargo. This structure may be built of native 
material such as mats, bamboo, etc., and roofed with a coconut thatch which 
must he put on well to keep out the rain. A small door Bhould be left in each 
end of the house- Platforms for drying the trepang are then erected along 
one side of the entire length of the house and these should be 2 meters wide, the 
lower one about breast-high from the ground and the upper one L meter above that. 

The Commercial Products of the Sen. New York (1897), 111. 
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T1k*si* aru made of sjilit pit'cis of bamboo or »mnll nIuI«. A trench 1 metor 
in width and a half motor dooji is then dug beneath the lower platform along its 
entire length, for the fires. Tubs filled with salt water are placed ut short 
intervals along the trench, with buckets near at hand for use in preventing the 
fire blazing up and burning the trepang or destroying the house. 

The process of curing is as follows: The trepang is first caught and gutted 
and washed in fresh water; it is thou carried into the curing house and placed 
on the lower platform where it is spread out about 11 centimeters (5 inches) 
thick, to dry. When this platform is covered with the trepang, the fires are 
lighted in the trench ; they must constantly he kept, going, day and night, and 
be carefully guarded. Much skill is required in properly drying the trepang 
as well as in boiling it, as too much heat will cause it to blister and get porous, 
like a sponge, whereas too little will lead to its spoiling and turning putrid 
within twenty-four hours after lining boiled; care is requisite likewise in gutting, 
for if this is not. properly attended to the animals will turn into a hluhhery 
mass within a. few hours after being caught. On the afternoon of the second 
day after the fires are lighted, they are extinguished for a short time and the 
trepang is shifted to the upper platform; splints of wood should he put in those 
not properly drying. The lower plulfurm is then iilled again with a fresh 
supply of trepang from the pots, and the fires are again lighted. The trepang 
on the lower platform should he turned frequently during the first twelve hours. 
After another two days the fires are again put out and the trepang on the upper 
platform shoved over at one end to make room for those on the lower platform, 
and the sume proceeding repeated for the two following days, by which 
time (six days in all) the first day’s product will he cured properly. The 
trepang is then taken o(T the upper platform nnd carefully examined, those not 
dry are put hack again, and the quantity cured is Htnwcd away in hags on 
shipboard or in a dry storehouse. The product soon becomes damp unless 
packed in air-tight casks. If held in storage for three months, it requires to he 
dried again for n short time in the sun. 

Forty men are necessary lo work a house of the above si/e to its greatest 
capacity. 

IJTIMZINd TREPANII AS FOOM. 

Tin? duel* use of trepang as food is in the .form of a. savory soup, 
as heretofore described. It is also eaten as a. meat hv certain natives 
of the Philippines, after it lias been roasted. In some islands of the 
Ku hu align, group, the natives colled these animals and by irritation cause 
them to eject a viscous white fluid which swells up greatly when it comes 
in contact with sea-water and splits into numerous white threads, 
not unlike cotton; these threads are cooked and eaten and arc regarded 
us u delicacy. However, as the animal frequently ejects almost all the 
viscera as well as the mucus, the dish probably would not. appeal to 
Europeans or Americans. 

The Chinese believe that trepang is not only a most delicious food, 
hut that it also possesses excellent medicinal qualities. 

QUANTITY AND VAI.ITK OF EXPORTED PHILIPPINE TREPAN U. 

Sixty-six thousand eight hundred thirty-eight kilograms of trepang 
were exported from the Philippines in 1909. The export in 1910 was 
120,969 kilograms, which, at the low price for third grade quality, would 
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be valued at 51,780 pesos. Ah a matter of fact much of it was first and 
second grade Irepang so that probably the true value would more nearly 
approximate 15,000 pesos. According to British statistics, the Sulu Ar¬ 
chipelago alone supplied Singapore in 1007 with trepang valued at 2 1,075 
pesos. Singapore’s total trade in trepang for that period was valued at. 
442,10£ pesos, Uvo-ihirds of which was shipped to Hongkong. It would 
be much cheaper for Hongkong to buy directly from Manila; as a matter 
of fact, our last year's increase in export largely was due to the direct 
buying of Hongkong dealers. 

China imports each year about M million kilograms of Irepang, chiellv 
from the Malay Archipelago, Philippine Islands, and the South Pacific 
Islands. The export from Manila might easily be doubled without damage 
to the fisheries. 

COMMERCIAL rONHIHIMTIKN IS I'll I (.1 IM’ I .N K T11KPANU. 

While it is true tliat trepang is one of the minor marine products of 
the Philippines, nevertheless, we should not lose sight of the fact that it 
is a staple and recognized article of diet with a country which has the 
largest population on the face of the globes and where it finds a ready 
market; also, that it can be cheaply prepared, that the natural supply 
in the Islands is large, and that with but litlle care the output probably 
could be increased readily. Taking all these facts into consideration, it 
is rather a matter of astonishment that large canning companies, espe¬ 
cially in the United States, have not awakened to the possibility of this 
product of the sea and added the delicious Irepang soup to their list of 
conserved products. 

A chock list of Philippine holothurians appears at the end of this paper, 
ir. THE SUAKIv-l'l \ INDUSTRY IN THE l*IIIMI’l*INE ISLANDS. 

'Hie drying and curing of sharks’ tins (Plate III, fig. I) in the Phil¬ 
ippines, for export to China, is one of the minor industries, requiring 
but little capital ami yielding profitable returns. At present the business 
is almost entirely in the hands of Chinese merchants. 

The tins of all of the numomtiK species of sharks found in the Islands 
are used, as well as some of the fins of the larger rays. The big, dorsal 
fin of the shark is the most desirable; this is usually of a uniform pale 
grayish or whitish color on both sides, and is supposed by the Chinese 
to contain more gelatin than any of the others, therefore it commands the 
highest price and is known in commerce as the ‘‘white fin.” All the 
remaining tins, which include the ventrals, pectorals, anal, and caudal, 
are classed together as “black fin.” The large caudal tin when uniform 
in color is frequently put in as “white fin.” The fine white fins urc 
selected for the making of soup, while the black fins urc largely used in 
manufacturing a superior grade of fish glue. 
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METHOD OF CATCHING SHARKS. 

Sharks are principally caught by the Moros, although they arc captured 
in considerable numbers in corrals and nets throughout the Islands. The 
Moros usually spear them, or catch them with hook and line, using 
stale fish for bait. The observer can not fail to be impressed by the 
number and size of the sharks caught by the Samal Moros in the vicinity 
of Sitanki Island. 

A number of Philippine sharks will take the trolling spoon, especially 
if it is painted red on one side; they afford very good sport. In India, 
sharks are captured in large nets for the sake of the oil secured from 
the liver ; they are also used as food by the poorer classes. In the Phil¬ 
ippines the Moros alone seem to relish shark-meat, and the manufacture 
of fish oil is an entirely neglected industry. If we consider the great 
number of sharks caught in these Islands, it is a matter of surprise to 
find that the making of fish-oil is not carried on in connection with the 
shark-fin industry, as this would very materially increase the revenue 
derived from each shark. 


TilK PREPARATION OK SHARKS* KINS. 

The fins arc cut from the shark as soon as possible after its capture, the 
thick fleshy portions of the larger fins are slit open to facilitate their drying, and 
they are then spread out in the sun. It requires from three to six days to 
dry the product depending upon the amount of sunshine. After the fins are 
thoroughly dry they are assorted into two grades: The white fins, or first class 
variety, in which are placed nil the large dorsal fins; and the hlnck fins, or 
second class, which includes all the small fins. They are then pneked lightly 
in bales of about 100 kilograms each and arc ready for export. 

The.se fins are further prepared by being soaked in boiling water for a short 
time and the skin removed. They are then shredded into small cartilaginous 
rods, somewhat resembling a very flue grade of splmgetti. These are waxy white 
and attractive in appearance (Plate ITT, fig. 2). 

At this stuge they are either made into soup, or dried and reexported to all 
parts of the world at considerably more than double the original price. To make 
this prepared fin into a savory and wholesome soup it is soaked in cold water one 
day, then placed in hot water for one hour, this causes all the rods to separate. 
Eggs and some chicken or beef stock, salt, pepper, and butter are added and the 
mixture hoi led for two hours. That the above receipt produces a most delicious 
soup was the unanimous verdict of the stall of the Bureau of Science after testing 
a sample prepared by Sing Fat, a well known Chinese cook of Manila. 

No great Chinese feast is complete without a dish of this soup and I believe 
it is worth while to call the attention of our large soup manufacturing estab¬ 
lishments to the possibilities of this industry in the Philippines. I believe that 
an almost unlimited market could he found in China. 

THE AMOUNT AND VALUE OF SHARK FIN EXPORTED FROM TIIE PHILIPPINE ISLANDS. 

Sharks’ fins weighing 172,610 kilograms, valued at 85,000 pesos (12,500 
dollars), were exported from Manila during the year 1910. The current 
price of shark-fin at Zamboanga, which is one of the centers of the trade, 
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is 84 centavos per kilogram for the white fin and 58 centavos for the 
black, therefore, it is evident that the export valuation is very low and 
that the real value probably would be somewhat over 100,000 pesos. The 
price is subject to considerable variation. I n 1909 the maxi mu in price 
paid for the entire yield was S3.19 pesos per kilogram including both white 
and black fins. Chinese merchants in Zamboanga informed me that 
the price for the first grade white fin sometimes reaches 6.58 pesos per 
kilogram, but this is unusual. Almost the entire yield of Philippine 
shark-fin is shipped to Singapore or Hongkong, and from these places 
is distributed to various parts of China. 

In Manila the retail price of prepared shark-fin, as shown in Plate III, 
fig. 2, is from 8 to 10 pesos per kilogram. 

In conclusion 1 wish again to call attention to the fact that the by¬ 
products of the shark fishery are entirely wasted. If, in addition to 
the fins, the liver was used to make fish oil, and the skin which is used 
for scabbards for swords was also saved, the revenue derived from each 
shark would be about doubled. 

ITT. PHILIPPINE SEA TURTLES AND TORTOISE-SHELL. 

VARIETIES OF PHILIPPINE MARINE TURTLES. 

Sea turtles of large size find a congenial home in the warm waters of 
the Philippines. Abundant schools of fish supply them with plenty of 
food, and the hot sandy beaches of numerous, small, uninhabited islands 
furnish them ideal nesting places; hence, as a result of those conditions, 
the three recognized species of sea turtles are found throughout the 
Archipelago. 

The marine turtles 0 are easily distinguished from all other kinds by 
the fact that their limbs have become completely changed into paddles, 
the fingers being entirely encased in a single skin, with one or two claws 
only projecting. They swim swiftly in the sea, but arc almost helpless 
on the land, and if turned on their hacks Ihey can not regain their 
normal position. 

Our most important sea turtle, popularly known as the hawksbill 
turtle, is Chelone imbricala Linn. (Plate IV, figs. 3 and 4), which sup¬ 
plies the tortoise-shell of commerce. It is easily recognized by the 
fact that it has a hooked hill (Plate TV, fig. 1) and but 13 plates on the 
hack, which overlap like the shingles on a roof; in addition, there are 
25 small plates which form the margin of the back. This turtle feeds 
largely on fish, crabs, and niollusks, and when full-grown is about 1 
meter in length. 

■All members of the turtle family tlmt live in the sea arc culled turtles; 
those living on the land only are termed tortoises; and those living in fresh 
water terrapins. 
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The green turtle (Chdone my das Linn.) is next in importance. (Plate 
1V, Iig. 5.) This turtle has a straight bill (Plate VV, Pig. 6), but the 
shields on the back, while the same in number as in the hawksbill, are 
perfectly smooth, evenly joined, and do not at any stage overlap. This 
turtle is valued chielly as food, the shell being of no value. However, 
as an article of food it has from time immemorial been considered a great 
delicucy. This species is herbivorous, and when adult it is about 1.25 
meters in length. The Hesh may be cooked in any desired way, either 
roasted, used as soup, fricasseed, or made into stews or pies. 'Hie fol¬ 
lowing method of cooking the plastron, or shell of the belly, is given by 
Father Lnbnt, a Dominican monk. 7 It sounds so appetizing that 1 give 
it in full. 

The plastron or Muckier is the slid I of the belly, on which is left three or 
four indies of flesh, with all the fnt, this I icing green, and of a very delicate 
flavour. The plastron is placed in (ho oven. It is seasoned with lemon, capsicum 
or cayenne, salt, pepper, eluves, and eggs bciilen up. The oven ought not to ho 
too hot, as the Hush of the turtle being lender it should be cooked slowly. While 
it is baking the llesh must be pierced from time to time with a wooden skewer, 
no that the gravy may penetrate all parts. The shell is sent up to the table and 
the meat carved out. from it. I have never eaten anything more appetizing or 
better flavoured. 

There are large factories in various countries that, can the soup made 
of ill is turtle. 

The third variety of marine turtle found in the Philippines is the 
loggerhead (Thalassoclielys caret la Linn.) (Plate LY r , figs. 1 and 2). 
This species is easily distinguished from either of the above from the fact 
that it has 15 shields on the back and 27 around the margin of the 
shell. The jaw is strongly hooked (Plate IV, iig. 2). It feeds on 
crabs and other crustaceans. The shell is about 1.25 meters in length 
when full-grown. The shell practically is of no value, being almost as 
thin as paper (Plate V, fig. 1), and it is only used for veneering and 
inlaying work. The price for which it sells is from 2 to l pesos per 
kilogram. However, the animal supplies a large portion of the turtle oil 
of commerce. 

TOHTOISK-SIIKI.L. 

During the liseal year I DO!) there were exported from the .Philippines 
2,040 kilograms of tortoise-shell valued at 34,9-K _ pesos. During the 
year 1010 the exportation fell to 1,191 kilograms, probably owing 1o 
home buying and domestic use. 

The hard, bony plates which cover the back (carapace) of the hawks- 
hill turtle are the tortoise-shell of commerce (Plate V, lig. 1). There 
are 13 of these plates oil the back of each turtle. 5 in Ihe center and 


7 Siinmonds. Commercial Product* of the Sen. New York (1805), 367. 
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I on each side. In commercial terms (host.* arc known as S “sides," ? 
“hoots/’ 1 ‘‘skull,” and *? “main" plates. Tin* two middle side-plates an* 
of the greatest value, being the largest and thickest. Plates 17 by fiO 
centimeters in diameter with a thickness of r» to (i millimeters are not 
unusual in the Philippines. In addition to these large plates, there are 
2~> small ones around the margin of tin* shell ; these are known as “bools'" 
.arid are ol much less value. All of the plates together are known a- : a 
“head" of shell, and tortoise-shell nearly always is sold by tin* “head." 

Practically all the Philippine tortoise-shell is brought into the market 
by native fishermen. Now. while a small number of these turtles is 
captured by fair means, with hook, net, spear, or trap, by far the greater 
number is taken when they come ashore to deposit Ilnur eggs. The 
fishermen are so eager to secure Iheir prizes that as a rule they do not 
give tin; poor turtle a chance to deposit her eggs before they* kill her. 
This short-sighted policy eventually will result in the destruction of the 
fisheries unless the turtles are protected during the breeding season, which 
is from May to August. The turtle fishermen go to small, uninhabited 
islands, frequently many miles from the large* islands surrounding the 
Sulu Sea, and wait perhaps days for the turtles to come ashore to deposit 
their eggs. If the men are in no especial hurry they may wail until the 
turtle lias deposited her eggs, which sometimes arc? lot) to v!0() in number, 
and about the size of hens’ eggs, with tough leathery shells. The fisher¬ 
men then kill her before she? can reach the water, and dig up the eggs 
which they use as food. The islands of Hancorun. Lumhucan, Arena, 
Cavilli, and others in the Sulu Sea, are well-known nesting places of the 
turtle, and it is only necessary to visit these islands to see I he destruction 
wrought during the nesting period. 

The best method of removing the tortoise-shell from the hack of the 
turtle is to immerse the hack in boiling water until the shell loosens; 
another method is to bury the body in the sand for eight days, when the 
shell becomes loosened: still another is to hold the shell over a slow fire 
until loosened. This latter process usually is employed. In some coun¬ 
tries the live animal is held over the lire until the shell is loosened; it is 
then turned loose “to grow another shell.” This method is barbarous, 
not only for its cruelly hut also for its lack of utility, for the animal 
promptly dies. 

WOHKINU AND WKI.DINd TOIITO INKS IIIXI,. 

The methods employed in the* working of tortoise-shell are quite similar 
to those used in working horn. As a matter of fact, horn frequently 
is used as an imitation of tortoise-shell. Slow heat or steam is em¬ 
ployed, the shell becoming plastic by immersion in water of 00°0. for 
two minutes. When cool, it retains any shape given it while hot. 
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The exact technique 8 of welding tortoise-shell ib as follows: 

When two pieces of shell are to he joined, the two edges are beveled so that 
one inclined edge may lie upon the other. The edges are scraped perfectly dean, 
contact with the fingers or any greasy substance being carefully guarded against. 
A piece of paper is then bound around the overlapping edges and fastened 
with a string. A pnir of Hut tongs or pincers, something like hair-drcsscr's tongs, 
arc then hen tod and applied to the shell, mu; jaw of the pincers above and the 
other beneath, by means of which the shell is grasped throughout the length of 
the scam or overlap. By holding it a short timo in this position, the heat of 
the iron penetrates through the paper, softens the shell, and causes the two 
pieces to unite firmly. Sometimes two pieces of shell are united by moanB of 
boiling water as follows: The two edges are overlapped, two pieces of metal are 
placed along the joining, the shell is placed in a press, and the whole is immersed 
in boiling water. As the shell softens, the press is screwed more tightly, by 
which the two pieces of shell become firmly united. Owing to the fact that the 
shell becomes mobile with heat, it is easily molded into almost any desired shape 
by means of boiling water and the screw press, and even small bits of shell 
are utilized by being thus welded together. If too much heat is used the shell 
becomes blackened, consequently in many places, especially in Japan, most of the 
work is accomplished by hand graving, following u pattern as in scroll work. 
The same method is followed in Manila, where the outfit of the workman 
consists simply of scraper, saws, files, and a bench. Manila has two small 
factories employing about «i\ men (nil Chinese), where crude combs (Plate VI, 
figs. 1 to fi) of tortoise-shell are made. There is also a small factory in Iloilo. 
All the work in this place is done by hand and is of the crudest sort. 

The method used to weld tortoise-shell in Japan differs jn slight detail. 
Dr. Shigeho Tnwaka of the Zoological Institute, College of Science, Im¬ 
perial University of Tokyo, kindly supplies the following information. 

First of all, shells which are to be welded nrc just dipped in water and thus 
moistened, the shells are then put in between two thin pieces of magnolia 
wood (Magnolia hypolvuca) and then the whole thing is moderately pressed with 
a. pair of heated, pincers which have lieen dipped in water an instant before 
operating (a hissing sound is the usual sign of these being sufficiently heated). 
The welding of the .shell is thus completed. The reason why they use the magnolia 
pieces is to avoid Lite direct contact between the heated pincers and the shell. 
The temperature of the pincers is not scientifically made known, being said to 
be the trade secret kept, among the prepare tors. 

The appearance, of tortoise-shell frequently is given to horn by brushing 
it over with a paste made of two parts lime to otic part litharge, and a 
little soda lye, which is allowed to dry on. Artificial tortoise-shell is 
manufactured by melting gelatine and various metallic salts. 

VALUES AM) GHADES OF PllJLU'l-lNF. TOilTOLSF.-SHELL. 

It is very difficult to arrive at a true valuation of tortoise-shell, owing to its 
variations and the reluctance of the Chinese merchants, who now control the 
trade, to give out any facts regarding the matter, blit 4 different grades are 


Siniinoiid*. Foimncicial Products of the Sea. New York (1805), 355. 
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recognized. Two of the principal merchants of Zamboanga give the value of 
the first grade (which is not often found), us 50 pesos per kilogram while 2 
principal deulers in Balabac quoto the value of the first grade at 107 pesos per 
kilogram. These prices were quoted to customs officials. The value of the 
second grade is from 10 to 20 pesos per kilogram. A considerable portion of the 
Philippine shell falls in thin grade (Plate V, figs. 1 and 2). The third grade 
is thinner nnd is valued at from 11 to 13 pesos per kilogram, while the fourth, 
consisting of small shell is valued at 4.10 to 8 pesos per kilogram. It usually is 
sold by the catty , which is equal to 1.30 pounds. 

The value of tortoise-shell depends not only on the size and thickness 
of the plates, but also largely upon the coloring and marking, there being 
a great variation in the beautiful clouded and moLtled patterns in the 
shell. The color most in demand at present seems to be the rather dark 
shell with but few light spots. Golden-colored combs, at one time greatly 
prized and to-day much used by ladies with blond hair, are made from 
the plates of the plastron or belly. The price of the shell also depends 
largely upon the prevailing style in ladies* hair dressing as well as upon 
the fashion in toilet articles. However, the demand for good tortoise¬ 
shell seems steadily to be increasing. Japan is the center of the work for 
oriental countries. 

rossiim.i ties or tobtoisk-siiell work in tiik Philippines. 

Personally I have seen nothing in the Philippines which seems to offer 
so sure a return to a man with a small amount of capital, say G,000 to 
10,000 pesos, as the buying and working of tortoise-shell. The machinery 
required is but little. The manufactured articles would enter the United 
States duty free, thereby finding a ready market. The supply of shell 
is, on the average, about 2,000 kilograms per year, which would be suffi¬ 
cient to keep a small factory in operation and I have no doubt that the 
returns would be remunerative. The main difficulty would be to induce 
tho Chinese middlemen to deal directly with the factory rather than with 
Shanghai or Singapore (the two places that take practically our total 
yield). A man who could buv directly from the fishermen would have 
a still larger profit, 

CULTIVATION OF THE TORTOISE. 

The cultivation of the hawksbill turtle has never been undertaken in 
the Philippines, but it is not improbable that it could be cultivated to 
advantage in much the same way as is the edible turtle (Tryonyx japonicus 
Schlegel) in Japan. It is a subject worthy of consideration not only bv 
private individuals but by the Government, A careful study of the habits, 
nesting places, rate of growth, and food of the hawksbill and green turtles 
should be undertaken with artificial cultivation in view, and if thought 
practical, steps should be taken to establish turtle fanning, for practical 
and expcrijnental purposes. 
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IV. THE PHILIPPINE IV T N DOW -SHELL. 

DKSCHIITION. 

In the majority of windows in the city of Manila, the pane is of shell 
instead of glass. The shell used for this purpose is called hapas or 
window-shell (P/acuma placenta Linn.). 

This shell (Plato VII, fig. 3) is thin and flat with a rounded outline, 
and somewhat resembles a very large wafer. The entire shell including 
the animal is about 1 centimeter in thickness (Plate VII, fig. 1) by 14 
centimeters in diameter. The left side (valve) of the shell is slightly 
convex, the right side is flat. The right side is easily transformed into 
a windowpane simply by squaring ofl! the edges with a big pair of scissors 
or a crude machine such as is used for cutting plug tobacco. The shells 
are then framed and are ready for use. The size of shell most in demand 
will square 7.5 centimeters, although those that square fi.5 centimeters 
arc also much used. The opinion prevailing among the general public 
regarding window-shell is that it is a slab of shell split off from some 
larger shell. This, needless to say, is entirely erroneous, as the window- 
shell is used in its natural condition, the two halves being torn apart 
and the edges merely trimmed. The left side of the shell is convex and 
lienee is in hut small demand. Windows made of these shells are trans¬ 
lucent, admitting a soft light, very grateful to the eyes in a tropical 
country. 

The windows present a most attractive appearance (see Plate IX, 
tig. 1) and consequently are used in some of the handsomest structures 
in Manila, such as the American Cathedral, the new (leneral Hospital, 
and the new Young Men's Christian Association building; and while 
they increase considerably the beauty of this type of architecture, they 
are also peculiarly adapted to, and make a most attractive appearance in, 
buildings of the bungalow style. 

IUJ KAMI I.1TY AMI NTUF-NOTII OF TI1K WlNlKIW-HHKI.I.. 

These windows of shell last for generations. Some of the old churches 
of Manila have shell windows which have boon exposed to the weather for 
over a hundred years and which are still serviceable. Shell windows are 
easily repaired, as a new shell is readily sprung into place when one 
becomes broken or worn. 

The strength of these thin, wafer-like shells is something astonishing. 
Below is given a table showing the relative strength of window-shell as 
compared with plate glass 2 to 3 millimeters in thickness by actual test 
in the Uurenu of Science." It is shown by this table that window-shell 
is much stronger than plate glass 3 millimeters in thickness. The 

u The testa were rnutle by W. C. lleibling of the Inborntory of inorganic and 
physical chemistry. Huronu of Science. 
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relatively poor showing of the Capiz shells probably is due Lo the fact 
that they were old and very dry; they also were somewhat smaller than 
those from Cavite. 

Table showing the strength of window-shell compared with plate glass. 



Aver- 

Aver¬ 

age 

Number of falls of a nteol ball weighing Number of 
3.56 Rruiun, necessary to produce falluro on , blown neeea- 
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both ends 5 cm. apart. : failure with 1 

i kg. weight 
with a rounded 
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uesn. 

square 

cm. 

50 cm. 

- -1 high on speci¬ 
men 7 by 7 cin. 

! - and Hiippuried 

1U0 cui. j 160 cm. i at both endsfi 
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- mrn. 
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i : 

Capiz Nhelln_ 

0. 8 

0.1G'2 

60, not broken 

A to fil ....J Two _... _! 6 to 73. 

Cavite nhelln_ 

1.1 

0.227 

_do__. 

60, not broken 1 60, not broken' 300 to 1,600. 

Glass.. 

■2 


_do .. 

One_ _1 __< 1. j 

Glam.. 

8 

'""1 

_do.. 

.do.. _ j _| 2. j 


GENERAL ANATOMY OK THE WINDOW-SIIEM.." See Pint© VIM (a-1). 

These shells when alive are more or less transparent and in younger 
specimens the functions of the animal may readily be observed through 
them. Old specimens are thickened and opaque. 

The largest and most striking object that attracts attention upon opening a 
window-shell is the mantle, or pnllinl lobe (Plate VIIT, fig. a), which lines the 
interior of the shell, the margin of which has numerous, fine, finger-like projections 
forming the pallial fringe (fig. h) ; the mantle usually is much pigmented. When 
the left valve is removed and the left pallial loin? cut away, the 4 scimitar- 
shaped gills or hrniichin* are exposed (fig. c). Near the eenter of the shell is 
the round, hard adductor muscle (fig. d) which has been cut in order to open 
the shell. Directly above the muscle, surrounding the stomach, is the large, 
yellowish-green liver (fig. c) : directly to the right, of this is the large, yellow, 
genital lobe (fig. f) ; originating just aliove the highest point of the gills is the 
foot (fig. g), a long tnhe-like organ extending to or beyond the edge of the mouth 
and ending in a disk which is usually full of mud. On the opposite side of the 
shell is seen a structure slightly similar hut much smaller and ending in a disk; 
this is the anal funnel (fig. h). 'Hie intestine extends up to the stomach. Nenr 
the base of the foot, between two, thin. Map-like membranes, the labial pnlps 
i fig. i), is found the small, slit-like mouth. Retween the lower genital lobe and 
the muscle will be seen a. delicate, thin-walled organ, the heart (figs, j and k), 
consisting of 2 auricles and 1 ventricle. The aorta, with some of its large 
branches, is on the top of the liver. To the left and near the muscle ure the 
kidneys, or nephridia (fig. 1); dark colored, elongate organs. Hy dissecting 
liclween these and the muscle, a long, curved, cartilage-like rod is exposed. This 
is the crystalline style: it is inclosed in a sac, the pyloric cum-iiiii. 

10 For a detniled and accurate account of the anatomy and histology of Placuma 
placenta L. we refer the reader to the excellent work of James Llornell, F. L. S., 
of the Madras Fishery bureau, in a Report to the Government of Ruroda on 
the Marine Zottlogy of Okhnmnndale in Kittrawar, Part I (1000), 43-90, 0 pi. 
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The nervous system is similur to that of other members of this order, being 
composed of the following three ganglia: (1) The cerebral ganglion may be seen 
by folding back the labial palps; it is a large, pale, orange-colored mass halfway 
between the base of the palps and base of the foot. (2) The pedal ganglion is on 
the buse of the foot in the middle on the dorsul side. (3) The parieto-splanchnie 
ganglion will be found on the lower front curvature of the muscle close to the 
extremity of the kidneys. The by as us and byssus gland are absent. 

DISTRIBUTION OF TIIE PHILIPPINE WINDOW-SHELL. 

The window-shell is widely distributed throughout the Islands in 
certain definite areas. A large bed exists in Manila Bay, especially in 
the shallow arm of the bay east of Cavite known as Baconr Bay. It is 
also found at Paranaque; in fact, the entire east end of the bay from 
Parahaque to Cavite is a potential bed for the window-shell. Kawit is 
the center of activity for window-shell fishing for the Manila Bay beds. 
Important beds also occur at Pangolao and Talibon in Bohol, at Valla¬ 
dolid in Oriental Negros; in Cupiz, Masbate, and Iloilo; in the Province 
of Pangasinan, Luzon, and in numerous localities in Mindanao. Doubt¬ 
less, there are a number of other places in the Islands where this shell is 
found which have not been reported. Iloilo supplies large quantities of 
shell for the Manila market. Shells from the Province of Pangasinan 
seem to be uniformly thicker and more opaque than Iloilo shells, but 
average slightly less in size, being 112 and 107 millimeters in diameter. 

In no place in the Philippines are these shells fished for the pearls 
which they sometimes contain, but; always for the shell alone. 

HABITS, CULTIVATION, AND FOOD OF THE WINDOW-SHELL MOLLUSK. 

The window-shell mollusk is usually found in shallow water, but has 
been known to exist in a depth up to 20 fathoms. It requires a bottom 
of grayish or bluish mud where more or less fresh water is carried in by 
streams. 

There is a large variety of marine life found in the Manila beds, 
such as large quantities of clams and edible oysters; in fact, the cul¬ 
tivation of the oyster and the window-shell is carried on simultaneously 
by a number of fishermen. The oyster beds arc staked off by their re¬ 
spective owners, and when fisluing for window-shell or oysters outside of 
their claims, all the small and half-grown window-shell oysters are col¬ 
lected and planted on their oyster farms and kept there until they are 
mature. The young shells can not be sold as they are not large enough 
for windows. The adults keep the claim well supplied with spat. 

The owners of these claims club together and hire a watchman, who 
is stationed in a house built over the water near the claims. 

The yield of the Cavite beds is estimated at 14,000 adult shells for a good 
week’s fishing. However, the fishing is intermittent, depending upon the demand 
and also upon the owner's need of ready cash. The shells are fished entirely 
at low tide in water of 1 meter or less in depth; the fishermen feel for them 
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cither with their toes or tiieir Imrnla, just an the fancy strikes them. Adult 
shells are rather scarce on the public fishing grounds of these beds. I secured but 
35 ill one hour of fishing, but in ten minutes an owner of one of the planted 
beda secured 100 adult shells for me. These measured 118 to 135 millimeters 
in their greatest diameter. 

The shell matures in three years. At the eiul of the first year it is 
to 83 centimeters in its largest diameter. The sexes are separate, the 
eggs being fertilized in the water. The mature ova have a decided resem¬ 
blance to ihe form (in outline) of the mature shell, while the spermatozoa 
have globular-shaped heads and extremely long tails, fully 10 to 15 
times the length of the head. It is a comparatively easy matter to 
fertilize the ripe ova under artificial conditions by taking the ripe 
spermatozoa of the male in sea-water or normal salt solution. 

The artificial fertilization and cultivation of this important com¬ 
mercial mollusk is well worth our careful consideration, and it is to be 
hoped that with the opening of the salt-water aquarium and fish 
hatcheries having running salt water, that the study of the life and 
cultivation of this shell will he made with great care and detail. 

The food of the window-shell mollusk consists of small marine or¬ 
ganisms, chiefly diatoms, which it collects from the water. The window- 
shell mollusk apparently does not move about, but lies flat on the mud 
on its convex, left side. The foot, instead of being a means of locomotion, 
is used to keep the mud from the gills and other organs. 

QUANTITY or SHELL AVAILABLE AND PRICES DEMANDED. 

The supply of this shell in the Philippines is so large that at no 
place has it been found necessary to resort to diving for it, as is done 
in India, as plenty of shell is secured by wading in water less than 1 
meter in depth and feeling about with the toes. 

There are no laws regulating the gathering of window-shells, and so 
far as we have been able to ascertain there are no municipal ordinances 
relating to them. 

It is estimated that there are 5,000,000 of these window-shells used 
each year in the City of Manila alone. A single lumber company of this 
city in JO 10 used 1,500,000. The demand is increasing. 

The price depends upon the size. Shells that will sepia re 03 milli¬ 
meters (54.5 inches) sell for 3 to 7 pesos (1.50 to 3.50 dollars) per 
thousand; while the largi ones which square 7.5 centimeters (3 inches) 
sell for 8 to 10 pesos (4 to 5 dollars) per thousand. One window-shell 
fisherman explained to mo that, he had three prices for the first-grade 
shells. These were valued at 8 pesos per thousand In the Filipino, 10 
pesos per thousand to llie Spaniard, and 12 pesos per thousand to the 
American. 

The Chinese traders do not hesitate to ask the amateur buyer 15 pesos 
per thousand. The; shells usually are sold in large baskets, each holding 
10,000 pieces. 

100346-2 
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The window-shell is not exported to any extent, the only shipment 
for last year being 1,458 kilograms sent from Iloilo to New York. How¬ 
ever, it is expected that when the builders of bungalows in the United 
States, especially in California, recognize how much stronger, cheaper, and 
more attractive these shell windows are than the same thickness of glass, 
then* will be a brisk demand for them in that country. 11 

1IOW WINIlOW-SHKI.L IS USED. 

Shell windows are made of narrow strips of wood usually 13 to 18 
millimeters wide and 13 millimeters thick, or they may he any size 
desired. These strips are grooved on two sides and notched every G.O 
or 7.5 centimeters as the case may be, to receive the cross stick which 
also is notched; thus a solid square frame is formed for each shell. 
After these are put together the entire square is set in a solid frame to 
fit the window or door. (Plate IX.) 

The following uses are also suggested for the shell: 

Screens. (Plate IX, lig. 2.) These shells make it most attractive and useful 
screen, made up either in three divisions in the usual form of the Japanese 
screen, or else in a single division like the Spanish sereen. 

Lights for verandas .— (Plate I, figs. 1, 2, and 3.) These shells make a most 
durable and desirable light for open verandas, ns they lend themselves to a 
great diversity of forms, the shell being easily trimmed to (it into any form of 
opening. The old-fashioned lantern shape is a popular form for these lights. 

Old mission shade lights (Plate X, fig. .1) are most attractive and serviceable: 
they are usually' made up with hard-wood frames and large window-shells. 

Conservatory icindoirs .—These shells would l>e found most desirable by the 
owners of hot-houses or conservatories in countries where hail is prevalent or 
where the direct rays of the sun are loo strong; they admit a soft light with 
a fair amount of heat, nnd the expense as compared to that resulting from 
breakage nnd pnintiug or frosting of glass would he almost nothing. 

Fronts to kitchen cabinets. These window-shell* would make up into most, 
attractive fronts for kitchen cabinets, being easily kept clean and not liable 
to breakage. 

A ijozcii other uses might he suggested for window-shells. We can 
most highly recommend them for almost nnv purpose to which opaque 
glass would ordinarily be applied, and I feel confideni I lull, when their 
cheapness and utility arc recognized in the Pnilcd States, they will he 
exported in larger, quantities. 

V. PHILIPPINE SHELLS USED IN THE MANUFACTURE OF PEARL DUTTONS. 

In addition to the pearl-oyster shells, which are exported from the 
Philippines in large quantities, 12 there arc throe varieties of shells found 
in those Islands and used in the manufacture of pearl buttons. These 

11 Names of Philippine dealers from whom window-shells may ho obtained in 
quantity, can he obtained by applying to the Jiureau of Science. 

11 See This Journal, See. I> (HUO). 5, H7 to 1 111 (with (5 plates). 
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are the great top shell (Trochus nilolicus Linn.), the green Bnail (Turbo 
marmoratus Linn.), and the chambered nautilus (Nautilus pompilius 
Linn.). 

THE GREAT TOP HII RLE.. 

The great top shell (Trochus nilolicus Linn.) (Plate XI, figs. 1 to 
4) known locally as (he lock, conic shell, trochus, susong-dalaga, or 
sfimong, is a large, conical, top-shaped shell, found in abundance in many 
islands of the Philippine Archipelago. Aside from the true pearl oyster, 
this shell is the one in greatest demand for manufacturing buttons. As 
a matter of fact, owing to its cheapness, it is frequently made into 
buttons in preference to employing the pearl oyster. The groat top shell 
when mature is from 10 to 15 centimeters in diameter and a trifle less 
in height ; it has many close whorls, the largest of which flares decidedly. 
The shell is marked with radiating or zigzag bands of red, violet, or 
brown ; the aperture is oblique and has a spiral operculum. An adult 
shell 10 centimeters in diameter weights 330 grams. 

Thu great top shell is usually found at low tide near the outer edge 
of coral reefs or under large rocks, and while small quantities may be 
encountered on almost any coral reef in the Archipelago, they are espe¬ 
cially abundant in the vicinity of Sitanki, along the coast of Pangasinan, 
and Ambos Camarines, Luzon, and on the northern coast of Palawan, 
(he eastern coast of Samar, and in the vicinity of Masbate. There are 
also numerous places on the coasts of Mindoro where they are abundant. 
I noticed a number of (hese shells washed up on (lie beach on tho 
eastern side of (lie Oulf of Davao. 

The soft portion of the great top shell is regarded by the Filipinos 
.is a very fine article of food and, as a matter of fact, (his species of 
mollusk is more sought after for its meat than for ils shell. One proof 
of this is in the numerous piles of empty shells to he found on the 
beach in localities near the ocean. It is usually noticed that they have 
been placed on the (ire, in order to cook tho animal, after which it is 
easily removed from the shell. Of course, shells treated in this man¬ 
ner are spoiled so far ns (heir commercial value is concerned. The proper 
wav to remove the animal is to place the shell in hot water, as I he shell 
is in no wise injured by this treatment. 

So far as my experience shows, the great top shell is always more 
or less solitary and while five or six are frequently found under one large 
stone they never occur in hods or in great numbers over a given limited 
area. 

The average annual export of this shell from the Philippines during the 
past four years has been about 350,000 kilograms valued at about 00,000 
pesos. The price fluctuates greatly. For a considerable period the stand¬ 
ard price was 7.50 pesos per picul for middle grade shells. The Manila 
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button factory, in 1910, was paying from 10 to 22 centavos per kilogram, 
depending on the grade. A small quantity of shell sent to the United 
States was sold for about 22 centavos per kilogram (5 cents gold per 
pound). Japanese button factories olTcrcd to buy, in large quantities, 
half-grown shells for 28 pesos per picul of 137.5 pounds. During May 
the price for great top shell in Zamboanga was 18 pesos per picul. 
During the past few weeks the price has fallen to 12 pesos. 

The establishment of a second button factory in Manila, together 
with the evident desire on the part of American button factories to secure 
Manila shell, no doubt, are responsible for the increase in the price. The 
result will certainly be greatly beneficial to the trade as it will stimulate 
the gathering of these shells and the native fishermen will soon learn 
that it is more profitable to bring them to market than to destroy them 
by fire in order to extract the animal for food. 

The one objectionable feature which must soon be taken into consideration is 
the desire of the Japanese buyers to secure the young, half-grown shells. It is 
very evident that if the young shells arc taken it will not be long before there are 
none left to propagate. However, this is a condition that may easily be remedied 
by legislation. An adequate export duty on great top shells of less than 9 
centimeters (3.5 inches) should be imposed at the eurliest possible date. 

No careful study has been made in the Philippines of the reproduc¬ 
tion, habits, rate of growth, food, or the possibilities of artificial cultiva¬ 
tion of this commercially important shell. 

THE GREEN SNAIL SHELL. 

ft 

The green snail shell (Turbo marmoratus Linn.) (Plate XII, figs. 
1 to 1) known locally as turbo, sea snail, lalong . or bulolo, is a large, 
heavy, turban-shaped shell, found throughout the Philippine Archipel¬ 
ago, and largely used in the manufacture of buttons. It is not in as 
great demand as the great top shell, as it is considerably harder to work, 
and of less desirable color, having an opalescent instead of a pure white 
luster. 

The green snail ih the largest of the turbo family, sometimes reaching 
a diameter of 20 centimeters. The usual size is about 16 centimeters ; 
the whorls are few, more or less knobbed ; the body whorl is the largest ; 
the aperture is nearly round. 

The eolor of the shell is a rich green, mottled or spotted with brown 
and wdiite. The very old shells lose much of the brown color, and show 
continuous bands of white following the whorls. When the rough outer 
layer is removed they arc of a beautiful, opaline mothcr-of-pcarl color 
inside and out. 

In addition to being made into buttons they are also a favorite shell for 
cabinets, spoons, anil drinking horns. The royal family of Scandinavia from 
time immemorial have had these shells studded with gems, mounted with silver, 
and formed into royal drinking cups. 
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The animal is highly esteemed as food by the Filipinos and is eaten 
in .Japan also, where it is made into chop suey . 

The green snail is found in the greatest abundance at the edges of 
coral reefs and in water several fathoms deep. It is also to be encoun¬ 
tered along rooky shores under large boulders. The small islands in the 
vicinity of Cebu yield a considerable quantity. It is also fairly abundant 
along the coast of Negros and Masbate. The northern coast of Palawan 
also yields a large supply. 

About 100,000 kilograms of the green snail shell are exported from 
the Philippines annually. The price paid to the fishermen ranges from 
7.50 to 11 pesos per picul of 03.25 kilos. 

As in the case of the great top shell, very little is known of the life 
history, habits, reproduction, or the possibilities of artificial cultivation 
of this shell in the Philippines. 

THE CHAMBERED NAUTILUS. 

The chambered nautilus (Nautilus pompilim Linn.) ( Plate X, fig. 4) 
is so well known that a description is unnecessary. Tt is world-wide 
in distribution and is an inhabitant of water of from 300 to 350 fathoms 
in depth. China seems to be the only country that manufactures this 
shell into buttons, consequently its export from the Philippines is prac¬ 
tically limited to that country. 

The chambered nautilus is obtained in lnrge numbers along the southern coast 
of the Island of Negros, sometimes us many as 3,000 nautilus shells being gathered 
in this region during one season. They are frequently caught in fish traps and 
ji.c sold us a sort of “by-product” at 10 centavos each, although when brought 
into inurket the very fine, large specimens sell for much more. In many 
countries these shells arc fashioned into spoons, vases, and pearl ornaments. 
A practical ns well as an ornamental use lias been made of these shells by the 
author, who has them mounted on led coralline, set in a solid base of red 
neinont and with an electric globe fitted to the inside of the shell. This makes 
a most satisfactory reading lamp. (Plate X, fig. 4.) In Paris these shells are 
us«d for lnnking the finest grades of cameos, and ornamental objects of pearl. 
They are among the most s(liking common shells in all museum cabinets. In 
New York City dealers charge from 2.50 to 5 dollars each for fine, large shells. 
Unfortunately the New York market is limited. 

However, there is mu increasing demand for these shells for the pur¬ 
pose of export, and sonic fishermen nre found who give their entire time 
to catching nautilus. Ordinary bamboo fish-traps with funnel-shaped 
entrances are used. Those are baited with crab and lowered into deep 
water, in a day or two they are drawn up and the nautilus removed. 
The Filipinos eat the flesh to a limited extent. 

SUfJOEMTlONS FOR ESTAIII.IS1IING HUTTON FACTORIES TN THE PHILIPPINES. 

Judging from the numerous letters of inquiry received by the ichthy¬ 
ological section of the Hureau of Science from various parts of the world 
regarding the establishment of button factories in the Philippines, this 
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is a subject of sufficient interest to warrant giving the following sug¬ 
gestions : 

Location of /ac/cnif. - Manila, Cebu, IlnUo, or Zamboanga would be u good place 
for the establishment of u button factory. Thu cost of renting a suitable 
building for n factory in either of these places would not exceed 50 dollars per 
month. A building would cost, somewhat more than a similar structure in the 
country or coastwise districts in the eastern United States. 

Labor .—The laborers would be Filipinos. They are found quite satisfactory 
hy the Manila button factory, the pay in this factory being from 5 to 10 pesos 
per month, ten-hour days. 

Power .—Steam or gasoline power would probably be found most, satisfactory, 
although in all the places mentioned, except Zamboanga, electric power could 
be obtained. Wood as fuel is quite out of the question; coni costs from 10 to 
14 pesos per ton in Manila. At Zamboanga water-power might be secured, 
(iasolinc in Manila sells at from 4.50 to 5.00 pesos per 10 gullous; (tetrolcum 
costs 1.40 pesos per tin of 5 gallons. 

Taxation .—A manufacturer’s license, costing 2.40 pesos, is required, and the 
internal revenue lax is one-third of l per cent, of the gross receipts, payable 
quarterly. 

Amount of shell available .—The amount of shell available for button making is 
about. 450,000 kilograms of great top and green snail shell and 300,000 kilogrums 
of pearl shell, making a total of about 750,000 kilograms (1.075,000 pounds) 
of shell per year. 

Bleaching shell for button making. A large portion of the button Lrudu is 
with the Chinese and they require a very white button, consequently a bleach 
of some sort is necessary. The following method, given by Robert U. Williams of 
the laboratory of organic chemistry, Bureau of Science, is effective and cheap. 

“Many processes are in existence for the bleaching of ivory, born, and shell for 
ornumenlul or other purposes. When chemicals arc used those having a solvent 
or oxidizing action on the organic matters in the horn or shell are chosen. 
Nowadays the most commonly used agent is hydrogen peroxide which may he 
had very reasonably in Europe and America. Tt is not, feasible to use it at. a 
distance from the factories making this chemical because of the deterioration in 
transit. Therefore it is more practicable to use a metallic peroxide and generate 
the hydrogen peroxide when needed. Barium or sodium peroxide may best be* 
used, preferably the latter. The following process bus been tested on shell 
buttons and found satisfactory. The buttons are first, immersed in fuming 
sulphuric ucid for ten to fifteen minutes. The acid is then drained off and may 
he used repeatedly if kept in well stoppered bottles. The buttons are then 
rinsed three times with water ami covered with a 5 per (rent solution of oxalic 
acid. Ordinarily l liter of buttons will require 1 liter of solution, though 
more is necessary for large or dark-colored buttons than for small or light ones. 
The oxalic acid solution should be kept ice cold if possible or at least below 20° 
Commercial sodium peroxide is now added in small quantities with constant 
stirring till the solution is alkaline to litmus paper. About 40 to 45 grams will 
be required per liter according to the purity of the chemicals. A very little of 
the 5 per cent, oxalic acid solution is now added till, after stirring, the .solution 
rene.ts acid to litmus. It is important that tliu solution he acid, hut a large 
excess of acid is to be uvoided. 

“The buttons are allowed to lie in this solution for 24 to 72 hours according to 
their size and color. Bleaching proceeds better and more rapidly if the buttons 
are exposed to direct sunlight while lying in the liquor. This can he done in 
colorless glass jars which, if possible, should he tightly stoppered. 
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“The buttons after removal from the bleach liquor may be washed with water 
containing a little hydrochloric acid. This removes the encrustation from the 
outside and brings out the luster. After washing again with water they art; 
ready for the further processes of manufacture. 

“It will be found that buttons can he bleached effectively by this means 
and that the strength of the shell is increased by the deposition of calcium 
oxalate in the interior.” 

vr. THI5CTOIJS CORAL. 

A small spray of true precious coral (Corallium sp. ) was found on (lie 
beach of the Gulf of Davao, Mindanao* directly in front of the small 
station called Vigas. This specimen resembled very closely a species of 
Japanese precious coral ( C . japonicum Kishinouye). 

As it is not improbable that considerable quantities of precious coral 
eventually may be discovered in the Islands, it seems worth while to 
give a short description of this article of commerce, and to describe the 
methods employed in coral fisheries. 

riFSOIUPTION OF CRKCIOUS CORAL. 

The precious coral of commerce in its natural stute closely resembles n 
small shrub, or the branch of a tree from which the leaves have been removed. 
Each stem and twig of this coral shrub has a hard central axis, or skeleton. 
Outside of this and similar to the hark on a plant is the thin soft covering or 
skin, which is easily rubbed off when fresh and is friable when dry. There are 
numerous small holes in Ihe “skin” through which minute, flowcr-like animals 
project when the coral is alive; these are the coral animals (zofiids) ; each of them 
has 8 sum 11 arms or tentacles nround its mouth, with which it gathers food. 
All of these zottids arc connected liy a vascular system inside of the skill. 

The hard part or skeleton is the valuable portion of the coral. It. is made up 
of fused spicules consisting of carbonate of calcium with a small amount of silica 
and magnesia. The structure is concentric with radiating lines. The entire 
skeleton is very hard and so compact that no pores can he seen in a cross section 
without the aid of n. Ions. This furnishes an easy lest for distinguishing the 
precious coral from the numerous varieties of no value. 

In color these corals range from white or delicate pink to dark red. Precious 
coralH reproduce sexually, and by budding. The reproductive organs are internal 
and attached to the faces of the mesenteries; they shed their contents within the 
hody where fertilization takes place. The precious corals are believed to be 
viviparous. Colonies are sometimes composed entirely of males, sometimes entirely 
of females, frequently nil on one branch are males, while all on another branch 
of the same colony are females. Occasionally both sexes are combined in one 
animal, forming a hermaphrodite. The eggs contain a- considerable amount of 
yolk and when hatched the larval forms are free swimming ami may move a. 
fair distance before they sct.le and become fixed. 

The food of the precious corals consists of living organisms; they have been 
known to eat the powdered llesh of fishes. 

VAIIIKTIKH A NO OlHTKIlil>TION OF lMIKI lOl'S CORALS. 

The best known species of precious coral is CuraltiuiH, nobilis Pallas, more 
generally known under its synonym of O. rubrum Linn. This species is found in 
the Mediterranean Sea off the northern coast of Africa, also off the coast of 
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Tunis, Sardinia, Italy, Corsica, and at the Capo Vorde Islands. Eight species of 
precious coral have been described from Japan. These are Corallium japonicum 
Kishinouye, C. clatius Ridley, C. boshuensis Kishinouye, C. sulcatum Kishinouye, 
C. pusillum Kishinouye, V. inutile Kishinouye, C. confusum Moroff, and C . konojoi 
Kishinouye. Two species, C. juhnsoni (Cray) and C. madcrcnsc (Johnson), are 
found in Madeira. C. stylus!eruidcs (Ridley) occurs in Mauritius, 0. regintr 
(Hickson) is found in Timor, and V. secundum (Dnnn) has been found at Banda, 
Ki Islands and in the I law niinn Islands. This constitutes the entire list of 
established species of precious corals known to the present time. 

The vurficiil distribution of these corals in the sea varies from 5 to 500 or 
more fathoms. They are found attached to rocks, dead shells, or dead coral; 
some species seem lo prefer overhanging, submarine cliffs. 

In general the vertical distribution of the Japanese species ranges from 50 
to ISO meters, while in the Mediterranean fisheries the work of obtaining the 
coral is usually curried on in waters of much greater depth. 

FISHING FOR PRECIOUS CORAL. 

Fishing for precious coral is almost always carried on by means of various sorts 
of dredges. Tn Japan the dredge consists of a rectangular bag net about 1.5 
meters wide and 1 meter high, with a 13 centimeters mesh, this is fastened to 
a frame of bamboo, tufts of old netting are fustened to the lower edge of thu 
net and at the sides. These collect many broken coral branches. The coral 
fishing boats are allowed to drift over the banks with the sails at half mast. The 
net is allowed to touch the bottom and proceeds with a jerking motion. When 
the fishermen think they have secured or fastened to coral they pull up the not. 

'flic dredge used in the Mediterranean coral lisherics is of wood in the shape 
of a large cross with n heavy stone attached to the extremity of the lower 
arm and with coarse, twine hags of large mesh and with numerous tangles of 
frayed ropes attached to the anterior arms. Numerous variations of this, ns well 
as ordinary tangles, arc also used. 

I NKS A Nl> VALUE OF PRECIOUS CORAI.. 

The chief use of precious coral is in the manufacture of coral beads and 
ornaments. It is first sorted into different grades, of which there are several 
recognized in commerce; it is then cut into suitable pieces and all necessary holes 
are drilled in it. It is then tiled into any shape desired, and engraved. Next 
it is polished with pumice stone ami water, followed hv a polish of very fine 
chalk and water. Oil is never used on coral. 

'flic value of precious coral depends upon its color, form, and (|iiaritity. A 
string of large uniform beads may be bought in Italy for 20 pesos, while a string 
of beads of similar size hut of the best, quality will cost 400 pesos. Japanese 
preeious coral in its native state sells for from 100 to 500 pesos per kilogram, and 
the luvst Mediterranean sells for twiee these amounts. 

The export, \alue of coral from Japan is about 500,000 pesos per year. 

TIIE CULTURE OF COKAI.. 

The culture of precious corals has not received the careful scientific attention 
that it should. 

C. nobils has been kept alive for some time in aquaria, ami if if were planted 
under natural conditions possibly if could lie grown with profit. Careful ex¬ 
perimenting along this line might lead to useful and valuable information. 
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blue coral. 

hi numerous localities throughout the Philippine Archipelago a fine quantity 
of blue coral, Hcliopora owrulea Linn., is found in considerable quantities, usually 
in water of from 2 to 10 fathoms depth. 

This coral is a beautiful, permanent, cerulean blue in color. It takes a line 
polish and is found in large heavy masses. No doubt it could be used in jewelry 
and ornamcntul work. No amount of polishing, however, will entirely obliterate 
the pores. L have collected this coral at Jolo, and at Butuan, Mindnnno, on the 
eastern coast of Samar, and on the northern coast, of Palawan. No use is made 
of it at the present time, hut as a liody for broaches, bracelets, etc., it would 
be very beautiful or as a background for pearls it would, in my judgment, be 
unsurpassed. 

red orc.an-pipe rou al. 

The red organ-pipe coral (Tubipora spp.) is very common throughout the 
Philippines. It has no especial value, its only use apparently being for cabinet, 
specimens. It is a shnllow-wnt.er form. I have seen large blocks of it used with 
other corals in the construction of a wharf. 

REEF CORAI.M. 

The common reef corals comprising a great variety of genera and species, 
which have as yet never been identified, are used largely in the building of roads 
throughout, the Islands. They are employed to a limited extent in the manufacture 
of lime. 

BLACK COIIAI.. 

The so-called black coral (Antipatharia sp.) is very common in the Philippines. 
Fine specimens several meters in length and from 5 to 15 millimeters in diameter 
are common throughout the Jolo Archipelago. It is also found in larger quantities 
in the Cj! tilf of Davao, Mindanao and near Cebu. It is usually secured in water 
of from 10 to 20 fathoms. 

'fhc U. S. S. Albatross dredged large quantities of this "insulated cable wire" 
as it was called by the sailors and this term, indeed, is fairly descriptive of the 
body of this coral; however, the branches are very numerous and give the sumII 
corals a decidedly shnih-like appearance. 

"This report includes a complete bibliography relating to corals. 
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Thin coral is used chiefly for making cane*, an it is easily straightened or 
bent into any desired shape by immersion in hot water for a short time. It takes 
a most bountiful jet-black polish and could doubtless Ins used in the manu¬ 
facture of coral bends and rosaries. A cane of this coral nicely prepared and 
polished can be bought for from 5 to 10 pesos. The raw material has very little 
value at present. 

VII. EDIH-L/fcJ SEAWEEDS OF THE PHILIPPINES. 14 

In connection with the series of articles on minor marine products, 
it has been thought advisable to include what is known regarding the 
edible seaweeds, with the hope that the publication of the meager data 
available may stimulate interest in the subject. Below is given a list of 
the species known to be used for food, and it is confidently expected that 
eventually it will be greatly extended as data on the subject become 
available. Very little seems to have been published on the subject. 
The determinations have kirnllv been made* by Dr. ill. A. Howe, of the 
New York Botanical Garden. The list is for the most part based on a 
collection made by Kugenio Fenix of the Bureau of Science, in Union 
Province, Luzon, supplemented by some local observations in and about 
Manila. 

In most parts of the Philippines, along the seashore, various species 
of marine algni or seaweeds are found, although in this Archipelago as 
in most tropical countries, these are not found in masses, or in such 
great (juantilics as is the case with many forms in temperate regions, at 
least in shallow waters. 

The first impression on studying Philippine algo; is that the number of species 
is very limited, but intensive collecting has brought to light a considerable 
number and, doubtless, as botanical exploration progresses, the list of Philippine 
algip will he greatly increased. In some regions the marine alga? play no small 
part in the economy of the natives, il considerable number being used for food, 
thus entering into the local commerce. 

At the present time a large percentage of our material is unclassified. Doubt 
less very many of our species are used for food, but collectors have given this 
phase of the subject comparatively little attention, so that flu? data on the 
utilization of local marine algir are very fragmentary. 

Seaweeds are used for food both raw, in the form of salads, and 
cooked sometimes with vegetables, such as tomatoes, and sometimes 
with (lie addition of sugar, forming the dish, popular among the natives, 
known to the Tagalogs as gulaman. It is probable that in Manila, at 
least, a large part of the gulaman is made from prepared seaweeds im¬ 
ported by the Chinese, although the local product is almost always to 1 h; 
found in the markets. In Manila various species of algse are known 
as gulaman, but the most important appear to be Aghardirlla sp. (Fanis 
gulaman Blanco), and (Iran11aria confervoidrs (L.) Grew 


Data supplied by 1C. I). Merrill, botanist, Eureau of Science. 
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Aghardhlella sp. ( Fuou 8 gulaman Blanco). This species is common in 
Manila Bay and is universally known to the TAgalogs ns gulaman. It is probably 
the most generally used Hpccies in Manila, and during certain seasons is almost 
always to be found in the native markets. 

Chaetomorpha craasa (Ag.) Ktltz. Known in Union Province os oauat-cauat, 
and locally used for food. 

Codlum tenue Klitz. Known in Union Province as pupu-lo; edible. 

Enteromorpha Intestinalls L. This green ulga is abundant in hrackish 
water about the mouths of streams, and is eaten by the natives to some extent. 

Eucheuma splnoaum (L.) J. Ag. Known in Union Province as rupruppuuc; 
edible. 

Gracillarla confervoides (L.) (Irev. Abundant in Manila Buy at certain 
seasons, locally known as gulaman , and sold in the native markets of Manila. 

Gracfllarla crasta Harv. Used for food in Union Province; known to the 
Uocnnos ns susucldot-baybay. 

Gracillarla eucheumoides ITurv. Known in Union Province as canut-canvt ; 
edible. 

Gracillarla lichenoides (L.) (Jrcv. Known in Union Province as yuraman; 
edible. The above four species are allied to a Japanese species largely used in 
the manufacture of agar-agar. 15 

Halymenla formosa Iturv. Known in Union Province as yamvt; there used 
for food. An allied species found in Manila Bay, native name unknown, is 
doubtless nlso edible. 

Llagora cheyneana Ifarv. Known in Union Province as burin harts; edible. 

Sargaasum sillquosum J. Ag. Known in Union Province us a my an t there 
used for food. Widely distributed in the Philippines, as are several other 
species of the genus, all of which ure doubtless utilized to a greater or less 
extent as food. 

VIII. Till: l’lClil'AlfATION OK ISIMJLASS IN III K 1*11 I LI 1*1*1 X IlS. 

'rill! f) in pa ration of isinglass is an industry Unit could be carried on 
easily in the Philippines, but so far as I have boon able !o ascertain. it 
lias never been inaugurated. 

Isinglass is Ibe purest form of commercial gelatin known ; it is piv- 
pared from the “sounds” or air-bladders of certain fishes. 

r rbe preparation is very simple and requires no outlay of capital. The 
exact met bod of procedure is as follows: 

Remove the air bladders (also called “maw”, “swim bladder”) from the 
lisbcs soon after they are caught, slit them open and wash thoroughly, take 
oil' any thin membrane* which envelop them. Then expose to the air to stiffen. 
If oily, wash in lime water, then in fresh water and dry. They should be put 
to dry on “Ihikcs” or nets so the air will have free access tp all parts. It is 
sometime* desirable to give slight pressure in which wise they may be dried 
between sheets of puper, or Hat driers, like botanical specimens. When thoroughly 
dry they are put up in convenient packages and are ready for market. 

10 The well known sea weed-isinglass, or agar-agar of Japan, is made from 
an alga of the genus (Jclidium. This genus ha* not yet been reported from the 
Philippines. 
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U8ES OF ISINGLASS. 

Probably the chief use of isinglass is in lining liquors of various sorts, 
especially the best grades of wine. It is also used in the preparation of creams 
and jellies, in stiffening fabrics, and in lustering ribbons. Isinglass is also used 
in the manufacture of court plaster, urtillcial pearls, diamond cement, and 
imitation glass. 

It is true that owing to the expense of securing pure flsli isinglass, agar-agar 
prepared from seaweed, is used largely as a substitute. However, there is no 
question that pure, fish isinglass is more desirable and gives better results in 
almost nil cases than the vegetable product. 

FJSITRS FROM WHICH ISINGLASS IS SECURED. 

The best grade of isinglass is secured from the sturgeon and is put up 
in Russia. In the Malay Archipelago a very fair grade of isinglass is 
secured from the fishes called thread-fin and from certain species of cat¬ 
fish and croakers. In the Philippines, a profitable source of isinglass 
could be found in the thread-fin, Polydaclylm plebetus (Brouss.), called 
mamali in Tagalog, and lalik in Moro. It is a very common fish in 
the Manila markets, and ranges in length from '15 to 50 centimeters. 
The common catfish (Nctuma nasuta Bl.), called kanduli in Tagalog, 
which is very abundant, especially in Laguna de Bay, also supplies a good 
grade of isinglass. In addition, there arc several species of croakers, 
(Olotithes argentevs Kulil & Van Ilassolt), (OlotUhcs leucisrns Gunth.), 
and Johnius betengeri C. & V.), and at least two species of I'mbrina, from 
all of which isinglass can be secured. Thu above arc all common market - 
fish and it has boon estimated that the isinglass thrown away from them 
is greater in value than the price secured, by the fisherman for the entire 
fish . 

VAI.UE OF ISINGLASS. 

The current value of isinglass quoted from a late Inulr journal is as 
follows: 

Uussian isinglass*. 2.75 to 3 dollars per pound; American isinglass, 0.73 to 
0.75 dollar per pound; 1-1,000 pounds wore imported into New York during the 
month of April, loll. 

There seems to he no local demand for this product, hut, owing to 
(lie recent tariff regulation, it would enter the United Slates duty free; 
consequently, it could be exported from the Philippine* with profit. 

IX. CHliPAIMNO SKI VS OF AQUATIC ANIMALS FO It LKATII Kit. 

CAYMAN OR CROCODILE SKIN. 

( rtH-tHlihut pttrtiHiui Schneider and C. pcilustris Lesson.) 

For commercial purposes, skins of the medium-sized cayman, of about 
3 meters (9 feet) length, are the most desirable as they arc easier to tan, 
and make the best leather. The skin should he cut along the middle line 
of the belly from the chin to the tip of the tail and carefully removed 
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from the animal soon after its death. Fine salt in sufficient quantity 
should then be rubbed thoroughly into the raw side of the skin. It is 
then rolled compactly and placed in a dry place to cure; occasional 
examination should be made to see if it is curing properly. AVhen 
thoroughly cured the skin is ready for tanning. 

To tail, it is first soaked in a tub of clear fresh water from two to six clay*— 
depending on the size of the skin,—a 3-inelor skin requires about five days. 
It is then placed in u rather weak solution of lime and water which should be 
increased in strength daily for about ten days. The wet skin is now placed on a 
smooth beam, raw side out, and all the fat or flesh rubbed or shaved off. It 
is then placed in n thick mixture of hrnn and water and allowed to soak for one 
day- -this is to neutralize the alkali of the lime. During all of the above processes 
through the solutions it is better if the skin be agituled occasionally so that 
all parts receive suilicicnt treatment. The hide is then wushed and immersed 
in a tank of tanning extract. Any of the native tans may be used, or oak hark, 
gambia, or sumac liquid of 4 per cent strength, and stronger liquid is added 
each day until the strength has reached 20 per cent at the end of eighteen days. 
The length of time will vary according to the size of the skin, strength of the 
solution, or the color desired. The hide is then hung up to dry and harden. 
It is then shaved uml (denned again so us to leave it of the desired thickness. 
If black, red, brown, or green shades of color arc desired the skin is put into 
a bath of wood and aniline dyes, for about three-quarters of an hour. It is 
then stretched out and nailed to n board or wide framo for drying. When dry 
it is rubbed briskly over an iron or wooden beam to make it flexible. 14 The 
skin is then ready for use. The price paid for prepared skins is from 2 to 4 
pesos per 20 linen 1 centimeters. 

So far as I have been able to learn no serious attempt has been made 
tc prepare the Philippine crocodile skin for leather. It is an experiment 
well worth trying, as the cayman is notoriously abundant in many streams 
of the Philippines. 

WATGB-SNAKE SKINS. 

(Lapcmia hardtvickii Cl ray, Cheraydrua yranulatua Schneider, and other Bpecles.) 

There are great numbers of water snakes in the Philippines. I have 
seen more than one hundred brought in with one haul of an ordinary 
fish sein on tlie Malate beach. It is quite probable that a good industry 
could be built up in tanning the skins of these snakes for leather. Many 
of them arc finely marked and would make attractive belts, card cases, 
and ornamental objects. Considerable quantities of snake-skin leather 
arc used in France. The following is the method of preparation: 

The skins are removed from the animals and soaked for ten days in a strong 
solution of sulphate of zinc. They are then fleshed, scraped, washed by hand, and 
placed in a bath containing 100 parts water, 10 parts loirax, 100 parts boraeic 
acid, 25 piirts tartaric acid, and 25 parts saturated solution of precipitated 
alumiriu. They remain in this bath one day and are then transferred to bath 
No. 2 containing 1000 parts water, 25 parts phosphate of zinc, 25 parts 
benzoute of aluminium, 50 parts glycerine, 20 parts alcohol. The skins are 


Report U. N. I'iNh Comm. (1002) , 350. 
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left one day in this solution, then they are placed in the first batli again for 
one day, then hack into the second for another day. this alternating of baths 
being cron tinned for five or six days, by which time the tanning is complete. 
The skins are then dried, lightly staked, and finished ofi\ 

PREPARING SHARK SKIN. 

Shark skin is used for a great many purposes, especially for sword 
grips, knife and sword sheaths, for polishing wood and ivory, and for 
covering small ornamental objects, such as jewel boxes or card cases. 
A manufacturer in Paris has made a big reputation by tanning the skin 
of the Malabar sliark into morocco leather. 

Some very beautifully marked sharks arc found in the Philippine!* 
such as ChiloscyUimn indicum (Cm.), file go stoma lignmim Linn., Scy- 
Uium capense Mull. & Hen., and S. marmoraium Gray Hard. Their 
skins could be made into excellent leather. 

To Inn shark skins, the skins are (if hard) first soaked in water for four 
or five days; they then are placed in a solution of lime and water, as in the case 
of the crocodile Hkins; they remain in this solution from two to six days, and are 
then washed free of lime, and soaked in bran water for a day or so: they 
are then fleshed, or shaved, and immersed in an alum solution composed of 0.5 
kilogram of alum and 0.1 kilogram of salt to 4 liters of water; they remain in 
this solution two or threw days, with occasional stirrings. On removal they are 
dried and are ready for manufacturing. 

To prepare shark’s skin for the use of cabinet-makers it is merely cleaned and 
not tanned, the hard dry skin is soaked in lukewarm water for three or four 
days, shaved on the flesh side, and then dried. This skin will outwear many sheets 
of sand-paper of equal size. 

We siro indebted lo ('has. IT. Stevenson’s valuable paper regarding 
methods of tanning, for much of the above information. 17 

X. A CHECK LIST OP 1*1 J I LI 1*1*1 X 1C HO LOT I N'lHANS. 

1. Cucumaria conjungens Semper. 

(Icnrrul color brownish. Habitat: Mariveles, Luzon. In shallow wuter. 
Length 20-25 millimeters. 

2. Cucumaria longipeda Semper. 

Color dull gray. Habitat: lioliol, Laudation. In water of 30 fathoms. Length 
20 millimeters. 

3. Cucumaria citrea Semper. 

Color orange-yellow. Habitat: Bohol. In 8 fathoms. Length 16-20 milli¬ 
meters. 

4. Cucumaria versicolor Semper. 

Cenernl color olive-groen. Habitat: Bohol. In water of 0 to 10 fathoms, 
length 6—7 centimeters. 

5. Cucumaria maculata Semper. 

Habitat: Bohol. In water of 10 fathoms. Lengt.li 4.5 centimeters. 


17 ltvport f \ S. Fish Vomm. (1002), 283. 
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0. Cucumarla mlrabllla Thiel. 

Habitat: Cebu, at the depth of 100 fathom*. 

7. Cucumarla caneacens Semper. 

Habitat: Bohol. In water from 0 to 30 fathoms. Length 1.5-3 centimeter*. 

8. MUlleria noblllt Sel. 

General color dusky. Habitat: Bohol. In shallow water. 

9. MUlleria maurltlana Quoy & Gaini. 

Habitat: Philippine*. In shullow water. 

10. MUlleria lecanora Ja?ger. 

General color dirty yellowish. Habitat: Philippines, in shallow water lip to 
0 fathoms. 

11. Psolus complanatus Semper. 

General color grayish, llahitnt: Zamboanga. In shallow water. Length 22 
millimeter*. 

12. Psolus boholensls Semper. 

Upper portion gray, lighter below. Habitat: Bohol. In water from G to 17 
fathoms. Length 15 millimeters. 

13. Psolus boholensls pandanensis Semper. 

Habitat: Bohol at Pandnnon. Tn water of 30 fathom*. 

14. Thyone villosa Semper. 

General color yellowish-brown. Habitat: Philippine*. In water of 10 fathom*. 
I^ength 20-30 millimeters 

15. Thyone rlglda Semper. 

General color grayish brown. Habitat: Bohol. In 10 fathom*. 

1G. Thyonidlum cebuense Semper. 

General color brownish gray, llubitat: Cohfi. In 10 futhoni*. Length 30-35 
millimeter*. . 

17. Echlnocucumis adversaria Semper. 

General color grayish. Habitat: Bohol. In 30 futhoni*. length 8-10 milli¬ 
meters. 

18. Haplodactyla molpadloides Semper. 

General color pale-violet or lavender. Five braiirbing papilla 1 around the anal 
pore. Habitat: Bohol. (Vhii. In 13 to 20 fathom*. 

19. Haplodactyla molpadloides pelluclda Selenkn. 

Habitat: Cehfl. Shallow water. 

20. Chirodota rig Ida Semper. 

Color light brown with whitish dots, llahitnt: Bohol. 

21. Chirodota incongrua Semper. 

•Sixteen tentnele*. each with 18 to 20 digits. Habitat: ('iimiguin Island. 
Shallow water. 

22. Chirodota dubla Semper. 

Tentacle* 18, each with 18 to 20 digits. Habitat: Cnmiguiu Island. Shallow 
water. 

23. Chirodota variabllla Semper. 

Tentacles 17 or 18, each with 20 to 24 digit*. Habitat: Marivele*, Luzon. 
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24. Chlrodota panaensia Semper. 

Habitat: Panay. Shallow water. 

25. Synapta dubla Semper. 

Habitat: Bohol. In water from 0 to 10 fathoms. 

2G. Synapta pseudo-digltata Semper. 

Habitat: Bohol. In water of 15 fathoms. 

27. Synapta moleata Semper. 

Habitat: Philippines. Tn shallow water. 

28. Synapta reticulata Semper. 

Habitat: Philippines. Tn water of 8 fathoms. 

20. Synapta indlvisa Semper. 

Tentacles 13, each with about 20 very long slender digits. Habitat: Zamboanga. 

30. Synapta nigra Semper. 

Digits of tentacles united by web at base. Habitat: Bohol. In shallow water. 

31. Synapta grlsea Semper. 

Color in life greenish-gray, arranged in spots and bands, the ground color being 
a dirty light-green. Habitat: Bohol. In water from 4 to 6 fathoms. 

32. Synapta glabra Semper. 

Color dark yellowish-brown above, yellowish below. Habitat: Cebfl, Bohol. 
Length 500 millimeters. Found in water from 4 to 0 fat boms. 

33. Synapta Innominata Ludwig. 

TInhitnt: Manila Bay. 

34. Synapta recta Semper. 

Thirteen tentacles, with very short digits. Habitat: Bohol. In water of U to H 
fathoms. 

35. 8ynapta gracilis Semper. 

General eolor whitish with slight wash of yellowish-brown. Habitat: Manila 
Bay. 

36. Synapta beselli Jtrgcr. 

Color in life greenish. Habitat: Cebfl reefs. 

37. 8ynapta aimIIIs Semper. 

Pinkish-white, with some brown anteriorly. Habitat: Bohol. Tn shallow 
water. 

38. Ocnus pygmaeus Semper. 

Upper eolor greenish, the underparts yellowisli-hrown. Habitat: Bohol. In 
water of 0 fathoms. Length 10 millimeters. 

39. Ocnus Imbricatus Semper. 

General color yellowish-brown, lighter below. Habitat: Bohol. In water of 
8 to 15 fathoms. Length 35-40 millimeters. 

40. Colochirus cceruteus Semper. 

General color pinkish and green with markings-of yellowish. Habitat: Boliol. 
in water of 10 fathoms. Length 18-20 centimeters. 

41. Colochlrus viridis Semper. 

General color sea-green. Habitat: Zamboanga, Mindanao. In shallow water. 

42. Colochlrus cucumls Semper. 

Habitat: Bohol. Tn 6 fathoms. Length 3 centimeters. 
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43. Colochirut anceps Selenka. 

General color orange, Die feet red. Habitat: Bohol. Shallow water up to 
10 fathoms. Length 8-10 centimeters. 

44. Colochirut cylindricut Semper. 

Habitat: Bohol. In water of 10 fathoms. Length 5 centimeters. 

45. Colochlrut tuberculotus Quoy & Gaim. 

Habitat: Bohol. In shallow water and up to 10 fathoms. 

40. Colochlrut quadrangularlt Less. 

Habitat: Bohol. In shallow water and up to 10 fathoms. 

47. Stichopua variegatut Semper. 

Yellowisli-gray with markings of gray and brown. Habitat: Philippines. 
Tn shallow water up to 10 fathoms. 

48. Stichopua nato Semper. 

General color yellowish-gray. Habitat: Bohol. In 10 to 15 fathoms. 

40. Holothuria marmorata .lager. 

Auburn above, with some large spots or hands of yellowish-white; yellowish 
below. Scattered over the sides of the body are violet spots on a yellowisli-wliite 
area. The deposits in the hotly wall are X-sliaped, or oval with central incisions 
on each side. Habitat: Bohol. In shallow water. 

50. Holothuria tenulaaima Semper. 

Pedicels all over the body. The deposits consist of incomplete rosettes, or 
slightly branched rods. Habitat: Bohol, in 15 futlioins of water. 

51. Holothuria aimilit Semper. 

Fine pnpilhe all over the laxly. Hubitat: Bohol, in 10 to 15 fathoms of water. 

52. Holothuria erlnaeus Semper. 

dolor dark-brown or blackish, lighter below: pedicels a light yellowish-brown. 
The rods bear a few spines on their sides, their ends are slightly branched or 
perforated. Habitat : Bohol and Luzon, in shallow water. 

53. Holothuria graffel Semper. 

Ventral pedicels in three distinct. longitudinal series. 'The dorsal pnpillie 
large. The deposits consist of tables, rosettes, and irregular branched plates. 
Habitat: Luzon. 

54. Holothuria pulchella Sclenku. 

The vnnLrul pedicels arc more crowded than the dorsal pnpilhe. 'Hie spire of the 
table consisting of a reduced almost annular disk, with 12 teeth on the top. 
Habitat: Philippine Islands, in shallow water. 

55. Holothuria pervicax Sclenku. 

Golor in alcohol grayish-brown, with some darker cross bauds on the back. 
The pedicels and pnpillir are about the same size. The ventral surface is more 
crowded. Tlie tables are not well developed, the spire being short, and terminating 
ill but 4 teeth; disks small, rounded, smooth or slightly uneven on the margins. 
Rods small, elongate, and uneven oil tins margins, or with holes on the sides. 
Habitat: Philippine Islands. 

5(5. Holothuria atra Ja*ger. 

Dorsal papilla? and ventral pedicels of nearly c4|imJ size. Disks forming simple 
rings; often with small hole ut the base of each vertical rod. The spire ter¬ 
minating in 8 horizontal and 4 vertical teeth. The plates are evenly rounded, or 
100346-3 
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undulated on margins, often with Xshuped branches. Habitat: Philippine 
Inlands, in fdiallow water. 

57. Holothurla ©dull® Lesson. 

Color a dark reddish-brown, light gray on side® and belly, a minute, dark ring 
around the base of the pedicels. The dorsal pa pi) lie are very minute and more 
scattered than the ventral pedicels. Disk of the tables reduced to a small ring 
more narrow than the top of the spire, which, when seen from above, presents 
a small circular hole surrounded by 1 prominences, each with 4 or 5 teeth. 
Habitat: Bohol, in 10 to 20 fathoms of water. 

58. Holothurla monacarla lesson. 

Color yellowish white, speckled with brown or greenish-brown oil the back. 
The young specimens arc auburn, with the ventral surface white. The papilla* 
paler. The dorsal papilla* are arranged in 4 indistinct longitudinal rows. The 
rounded disks of the tables have a central hole surrounded by 4 to 12 boles. The 
spire terminates in 12 teeth. Habitat: Zamboanga, in shallow water. Length 
110 millimeters. 

50. Holothuria vagabunda Selenka. 

The eolor varies from a dark brown to a reddisli-brown. The tables have small 
disks; the spires terminate in 8 to 10 teeth placed around a nearly circular 
aperture at their top; buttons with 0 holes; the dorsal pedicels alone have 
supporting rods, these are spinous and taper towards the ends, llabitnt:-: Philip¬ 
pines, in shallow water. 

00. Holothurla fusco-cinerea .Iirger. 

Color dusky-red, with some darker transverse bands on the hack. The tables 
never seem to attain the usual length of the spire, nor to have the usual number 
of transverse beams. Habitat: Bohol, in 0 to 10 fathoms of water. Length 222 
millimeters. 

01. Holothurla immobill® Semper. 

Color on dorsal surface brown, with some darker spots or bands, belly dirty 
yellowish-white inclined to brown anteriorly. Tentacles 20; ventral surface with 
pedicels, the dorsal surface with pupilhe. The disks of the tables spinous; the 
buttons irregularly formed, with about six holes. Habitat: Boliol. in from 0 
to 8 fathoms of water. 

02. Holothurla coluber Semper. 

The dorsal surface with papillae: ventral surface with pedicels. The tables 
have long spire of 4 mils, and 3 to 5 transverse beams. Habitat: Boliol, ill 0 to 8 
fathoms. 

03. Holothurla Impatiens Korskitl. 

Color in alcohol, light brown, inclined to violet. Integuments rough, the 
smooth disk* of the tables are pierced with 0 holes of equal size: buttons sym¬ 
metrical with 0 holes. Habitat : Philippines, in 0 fathoms. 

04. Holothuria scabra Ja*ger. 

The color varies with different localities. Some are cinereous with almost 
blnck transverse bauds, with a few small whitish bands or spots on the back, the 
belly being yellowish-white, and each papilla being surrounded with a small dark 
circle. In other localities they are paler and punctated with a few large dark 
spots, but are without the dark bands. Tim tables are solid, with smooth, well 
developed disks, spires of usual shape with 12 to 10 teeth. The buttons have 0 
holes, are symmetrical, and for the most part knotted. Habitat: Bohol, in shallow 
water. length 170 millimeters. 
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H5. Holothurla alblventer Kemper. 

Holly dirty pray, finely punctated; papilla- whitish; hack dusky-. tentacles 
yellowish-white. Tlic tables have lnr^e rounded disk witli numerous small boles. 
The spire is formed by 0 or 10 rods, its large rounded top is covered with small 
tooth ; buttons oval. Habitat : Hohol, in shallow water. 

00. Holothurla squamifera Semper. 

Papilla* senledike. Tables small, iiiiiiieruus; .spire long uarmw, with f» trans¬ 
verse beams; buttons with from 0 to 1*2 boles. Habitat: Philippines. 
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1*1.ATE J. PHILIPPINE TKKPANd. 

Thi. 1. The oc. 

2. The gaii Him. 

3. The bark aim. 

4. The moi whar die. 
ft. The hong che. 

PLATE 11. DIFFERENT VARIETIES Ml - ‘‘llAHK SlM.” 

1 Third grade Philippine TrcpnnK.) 

Kid. I. Small black 1 repang. 

2. White ringed trepnng. 

3. Yellowish brown trepang. 

4. Dark brown trepnng. 
ft. Convoluted trepnng. 

*». Small eonvolufed trepnng. 

I*i .atk TIT. Philippine Shark fin. 

Kn;. 1. Dried shark fin prepared for export. 

2. The fin prepared fur soup. 

1*1. ATK IN'. TlIRKK V AIII FT IES OK SKA Tl KTLKS. 

Kir. 1. 'Die loggerhead (Thnlnssnrhrtifs- mrrtln l.imi.l. 

2. Head of llie loggerhead turtle. 

3. The hawkshill turtle [Chclone imhrirntu Linn. i. 

1. Head of hawkshill turtle. 

ft. The green turtle ( 1'hclom• mythis l.inu.i. 
ti. I lead of green I urt le. 

I*i.\n: \ . Philippine Tortoise Siiki.i.. 

Kn;. I. Plate from the hawkshill turtle. 

2. Section showing thickness nf the above plate. 

3. Plate from the green turtle. 

4. Section showing thickness of the green turtle shell. 

Plate VI. Comiin Made in Ma.mi.a from Philippine Tor husk Siiki.i.. 

Pf.ATK VII. PHILIPPINE WINDOW SllKI.I.. 

Kid. I. (‘loss section of shell near the adductor imisrle showing actual widlh of 
shell including the animal. 

2. \Yindow r shell, with growth of crustacean egg* near one margin. 

:t. Window’ shell opened and with the mantle of left *idc removed showing 
the organs in place. 

Pi. atk VIII. Anatomy of tiik Win now -shell Moi.i.ink. a. Mantle: h. pallial 
fringe; r. gills; if. adductor muscle; c. lixer; f, genital lohe: r/. foot: 
//. anal funnel; i. Inhial palps; }. ventricle: /.. auricle; I. kidney*. 
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I'l.ATt: IX. Ltiu/jng Window Siiku,. 

Kig. I. Shell window in the new (Jenerul Hospital, Manila. 

2. Screen made of window shell and red narra wood. 

I'l.ATK X. SHELL LaMIVS. 

Kig. 1. Small [torch-light made, from window shell. 

2. Lantern light made from window shell. 

■'1. Rending lamp made of wood and window shell. 

4. The nautilus reading light, a. Rase of red cement; b , stem of red coral 
line: e, shade of chumberod nautilus; d, electric wire to bulb which is 
hidden in nautilus shell. 

Pi ,ate XI. Tiik Tor Shell. 

Kig. 1. Top shell (Truchus nilotuus Limi.j. Showing cuts for buttons in the 
partition walls. 

2. Side view ol Trovhus nilntuma Linn. 

:l. Tntchus nilofictts cut through the vertical plane. 

1. Top view of Tmrhus nilufictts Linn. 

Pi ,ate XII. The Ti khon Shell. 

Kig. I. Turbon shell (Turin* nmnnonilux Linn.) 

2. Turbon shell (young). 

3. Turlxjn shell cut on a vertical plane. 

4. Side view of Turbo nmnnorntus Linn. 
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THE NON-CHRISTIAN PEOPLE OF AMBOS CAMARINES. 


By AIeuton L*. Milleh. 

(From t hr bit ision «/' Ft hnolutjif. Iturvau of Srienrr. Manila, / \ /. ) 


Thu Province uL' Ambus (.'amarines is occupied mainly by the Bikol 
people. In the northern part of Camarillos Norte there are certain 
towns which are occupied wholly or in part by Tagalogs. Many of the 
latter are said to have? come in from the north at the time of the dis¬ 
covery of gold at Paracalc and neighboring towns. With these excep¬ 
tions all the municipalities of the province are occupied hy IJikols. 
However in the hills of both (.‘amarines Sur and (.-amarines Norte there 
arc other people who ibppareiitly are neither Tagalog nor Bikol. In 
Camarillas Sur these people know themselves and are known to the 
Christian population of the towns as “Agfa.” 'The great body of them 
lives on the slopes of the two extinct volcanoes, Iriga and Isarog. They 
stale that in Spanish times while people never ventured among them. 
Their hostility toward tin* Spaniards is said to have been due to con¬ 
tinual uttaeks made on them by the latter and to the consequent desire 
for revenge awakened in the hill people. To all appearances there 
is no danger whatever in going alone among I hem at the present time. 

Those about Mount Isarog are found for the most part about one- 
third of the way up the slopes and apparently in about the place when 1 
they have lived for years. Tlicy formerly were scattered about in the 
bills, but now are slowly coining to live in groups, although they say they 
prefer to live scattered about. 'This is probably partly because they are 
thus enabled to he nearer to their growing crop* and partly because they 
have been accustomed to this method of life for many years. 

The people of Cotisosep are typical of these groups of Isarog people. 
Consosep is some six or seven hours travel from Mahatohato, almost 
all of it uphill. Mahatohato is a barrio distant about three and onc- 
hnlf hours from t*ili. A schoolhouse is located at Consosep on a 
spur which juts out from Isarog and is perhaps I* 10 meters high. The 
building can he semi for many miles, as the country immediately around 
it is not wooded. A few hundred yards hack of the schoolhouse toward 
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the mountain arc; I wo houses. About the same distance below at a 
place where the hill is a little less steep is a group of six small houses. 
Off on another spur, across a deep gulch twenty minutes walk away, 
can he seen another house. Still others are scattered about in the 
forest, some near and some several hours’ travel away. 

The day 1 was at Consoscp about 75 individuals—men, women, and 
children—came together in response to a call and they were probably 
not more than one-half or two-thirds of all the people belonging to 
this settlement. They are a peculiar people. They are not Negritos, 
although the name by which they are known both among themselves 
and to others— Agfa —might indicate that they are. Neither are they 
typically Malayan. There are, it is true, many among them who do 
not differ at all in appearance from the ordinary Christian Filipino, 
but as a rule they are smaller than the average among the latter. They 
arc also darker. Very few of them have straight hair. Some have 
hair which is almost kinky, while the majority have wavy hair. Some 
have I hick lips and a few the largo, noticeable eves of the typical Negro. 
(Plate I, figs. 1 and 2; Plato 111.) 

They dress like most of the other people of the Philippines. The 
women wear a ramisa and for a skirt several pieces of cloth wrapped 
about the body and tucked in at the waist. The men wear trousers 
reaching to the knees and most of them some kind of a jacket or shirt. 
However, when working in the fields thev wear usually only the loin 
elotll. 

In former times these people lived in rude shelters much like those 
in which the Negritos still live. Now they dwell in small houses, so 
small that even I hey can not stand upright anywhere in them. They 
are built about 1.5 meters above the ground with floors of bamboo and roofs 
of leaves. 

These people plant upland rice, cnmotes, maize, taro, sipiash, bananas, 
yams, and some few other plants. They have no goats or sheep, hut 
occasionally kill birds to eat. 

An old woman with whom J talked who had lived at Consoscp all 
her life said ilia! she did not remember a time when there were Negritos 
about there. From Ibis as well as from the appearance of the people 
one would conclude that the Negrito admixture look place many years 
ago. Slu* also said that formerly they were more numerous than now, 
that they had been killed by smallpox, cholera, and in lights with the 
Spaniards, hut that they were increasing in number now. 

They marry at from PI to 15 years of age. The old woman above 
mentioned told me of one woman who had eight children. One man 
sometimes has as many as three wives, although as a rule they are mo¬ 
nogamous. They are said to have a language of their own which has 
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some Bikol words in it. It may be, however, that this is merely a 
dialectic variation of Bikol and not a distinct language. 

On the Kalawat Islands, which lie a few miles east of Parncale in 
C-amarines Norte, there is a small population most of whom are Bikol. 
like the people on the mainland opposite, but there are besides the 
Bikols certain small groups of people known as “Dumagat.” They 
live for the most part in small groups by themselves not far from the 
Bikol settlements. These people too, like the Agfa of Cnmarines Sur, 
show evidence of Negrito blood. They are darker than their Bikol 
neighbors though not noticeably smaller. Some of them have wavy 
and some curly hair while others have hair iis straight as the ordinary 
Filipino. (Plate 1, figs. 3 and 4.) 

The Dumagat people of Kaboong Island, one of the Kalawat group, 
said they came from the mainland. One man was from near Nueva 
Oacercs and looked much like the people about Mount Isarog. They 
said that they had all been baptized, but the probability is that they 
arc practically non-Christians, as they are remote from any Christian 
influence. They lalk Bikol among themselves, live for the most part 
scattered about on the hillsides in houses like those of other Filipinos, 
plant cnmotes, maize, taro, and yarns, hut do not plant rice. They 
hod never heard of Negritos living on the Kalawat Islands. They say 
ihey call themselves Dumagat because they live near the sea. 

I was told that on Butawanan Island off Kinabugsukan Point in 
(’amarines Sur there is a considerable number of these Dumagat people. 

■ There are also a few of them scattered among the Bikol people of the 
roast towns. I did not visit Butawanan and so can not sav whether 
the people of that island resemble the Dumagat of the Kalawat Islands. 

There are three possible explanations of I lie origin both of the Agfa 
people in the vicinity of Mounts Isarog and Iriga. and of the Dumagat, of 
the Islands oil' the east coast of the province and of the neighboring 
shores of the mainland. 'The resemblance between the two groups is 
sufficiently close to lead one to believe that their origin may he the same. 

The first possibility is that they art; remnants of an earlier Malayan 
invasion which preceded that which brought tin* Bikols and Tagalogs 
to the Philippines. The second is that they arc the result of crossing 
between an aboriginal Negrito population and their Malayan neighbors. 
It is furthermore possible that they may he the result of the crossing 
of some primitive Malayans with Negritos. 'That there is Negrito 
blood in them 1 have no doubt, although this opinion is based only 
on their physical appearance. 

The simplest explanation of the charartcristics of these people is 
that they arc the result of crossing many years ago between the Ma¬ 
layan people and Negritos. Occasionally even now men from the low- 
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binds join these hill people, preferring the life of the latter to that 
of their fellows in the plains. 

The Negritos in Camarines are to be found both in Camurines Sur 
and Camarines Norte. In Camarines Sur a few Negritos live near 
Payatan on the slope of Mount Isarog. Here scattered about they 
dwell in rude shelters in the forests. They work for their Filipino 
neighbors. They are typical Negritos, apparently without, admixture 
of other blood. 

Near the town of Iriga there is a settlement of about (58 people of 
mixed Negrito and Malayan blood. Some have almost kinky hair and 
others hair almost straight. I saw no one at this settlement who ap¬ 
peared to be of pure Negrito blood, although in Iriga itself are some 
10 or 15 Negritos who are said to be practically slaves and who are 
not allowed to leave their masters. They do, however, occasionally escape. 

In (.'amarines Norte on the other hand are many pure Negritos, 
although how many 1 am unable to say. There is one group near the 
barrio of Balobolani and there is at least one other group near Ifagay 
on the west coast of (.’amarines. 'These Negritos do a little farming 
on their own account, but they more often work fur the Christian Fili¬ 
pinos planting and harvesting crops. When they come into the Christian 
settlements the women and some of the men wear the ordinary Filipino 
costume. Others of the men wear only the customary loin cloth. 'The 
shelters in which they live are often the simplest possible, consisting 
of a rough lloor and a roof of leaves. (Plates II. IV, V.) 

It seems to he a rare thing with them to intermarry with the Christian 
Filipino. All whom I saw in Camarines Norte looked like pure Negri¬ 
tos with no admixture of other blood. In all probability prejudice 
against marriage with the Negritos has increased with the coming of 
Christianity. If this he true most of the blending of the Negrito and 
Filipino blood which lms occurred here took place many years ago. 

'There are probably several hundred Negritos in Camarines Norte. 

L suspect most of them have come to he dependent to some extent on 
the Christian Filipinos and, therefore, live near them. 'They are a 
mild-mannered, inoffensive people, hut I did nut see enough of thorn 
to learn much about their mode of life. 

'They are typical Negritos. 'They are short of stature, have dark 
skin, closely curled hair, and flat noses. When they are of pure blood 
there is never any possibility in the Philippines of mistaking them 
for any other people. 

With the exception of the Negritos, the Dumagat people, and those 
living about Mounts Isarog and Iriga all the* other inhabitants of 
Camarines I believe to be Bikol, with some Tagalogs in the north and 
a few r individuals from other parts of the Philippines scattered about 
here and there. 
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Flu. 1. Woman of l’oil.soso|» t l'amarines. showing n<« evidence of Ne^riLo blood. 

'1. Mini of Consosep, ('amarines, showing si roll*' - evidence of Negrito blood. 
.') and I. Men of Kalawal Islands, ('amarines. showing Ira cos of Xojjrilo blood. 

rr.ATIv II. 

Flos. I and '1. Negrito women, near Ka^iv, ('amarines. 

Km. -1. Negrito man, near l\a«jay, ('amarines. 

I. Ve^rilo man. near Italobelani. (‘amarine-*. 

Pi. ATE III. 

Flo. I. iJrmip of men, near Monnl lri«_ r a. (’amarines. Some evidently have 
Negrito blood; others not. 
w. Negrito lint near Mould Isaroff. ('amarines. 
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THE STRUCTURE OF THE PALUAL TENTACLES OF LIMA 

SPECIES. 

By Lawuknce E. Griffin . 1 

(From the Zoological Laboratory, Vnirvrsity of tin- Fhitipinnc^.) 

While turning over stones on a cornl reef on I he pastern coast of 
Negros, P. I., there came from under one which 1 lifted a small Lima 
which went flapping off, like 
a startled Pecle-n, in a des¬ 
perate effort to escape. 

From the edges of the man¬ 
tle trailed scores of delicnle 
tentacles, from 25 to GO mil¬ 
limeters in length, of a 
blood-red color. As quickly 
as possible I caught the little 
creature and immediately 
several dozen of the tentacles 
fastened to my hand. Many 
of I hem clung so tightly that 
they were broken before 
letting go. 

TCacli of the tenta¬ 
cles was ringed with an¬ 
nual grooves. These an¬ 
il illations and the great 
adhesive power of the 
tentacles, which seemed 
to be due more to suc¬ 
tion than to a mucila¬ 
ginous secretion, were 
immediate reminders of 
the tentacular cirri of 
N a ii tilu s. Tli is 1 i is t 
specimen of Lima sp. was destroyed by an accident and it was several 
months before more were found. These were discovered buried at a depth 

1 Associate, professor of zoology, University of tin* Philippines, Mnnilu, l\ I. 
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of S to 10 centimefers in the loose broken coral on the inner side of a 
nvf. 

A microscopic exam i lint inn proved t Ini I the internal structure of tlie 
tentacles of this bivalve is even more* remarkably like that of the Xnuli/iu ? 

cirri than the external structure. A cross sec- 

» tion (lig. 1) shows a large nerve extending 
through tin* center of the tentacle'; radial 
niusch *s pass from the central region to all parts 
..r iin> periphery: and strong longitudinal mus¬ 
cles lie in the spaces hot ween the radial fas¬ 
ciculi. The central portion of the nerve is com¬ 
pose* I exclusively of lihers. I T pon its surface 
n is an almost continuous layer of nerve colls, hut 
more or less distinct aggregations of nerve cells 
aic found at points corresponding to the an¬ 
nular ridges of the surface of the tentacle. 

Pl ° M ^ y. As in llie Xanlihts cirri, 

the epidermal cells are high 
upon tin* ridges Imt very low 
'i in the* grooves of the ten- 

7 hf j *taclc ( tig. o). On I he outer 

( jfffl Sgg B surface *d‘ the tentacle* is a 

^ Ji arrow longitudinal groove, 

nf A ^aise of which also the* 

cpiderma I ee*lls an* very low 

‘' v f SB < cpiilermal cells were found to 

\ •■ffljEB* 1 l»e crowded with mucous se- 






l ug. i ). in soim* cases me 
‘ 1Y ir «5f ( cpiilermal cells wen* found to 

^ y ■ f W g ^ U ‘ crowded with mucous sc- 

■) ' u The muscular develop 

r Hit'll 1 of the Xaulilu* cirri is 
' greater, and there is more 

dilli'ivn.-i! infill.' i'|^lurni|s^ir 

leristie structures of the ten 

-1 

fades the* di IfeTciiccs are 
those of degree rather than of kind. The striking parallelism of develop¬ 
ment of these rather complex structures in forms so widely separated, 
systematically, is the* mon* interesting when we remember Unit the* ten 
facies of Luna are appendage* of the* mantle edge, while* those ed‘ Xuu- 
hlns belong to the head or font. 
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FlO. 1. Transvi’rrtc. section of a tentacle of Limn *p. Im. Inngitn«linsil muscle 
bundles; n. nerve: mi, radial muscles. Original. 

2. Transverse sect ion of a cerus of Nautilus pompilius. A, artery: CM. 

circular muscle layer: K, Ihickcncd epithelium on inner surface; LM, 
L.l/', longitudinal museles; V, nerve; 0.1/. oblique muscle layer; ItM. 
radial museles; 7W, transverse or radial museles: V, vein. (From 
Griffin. Anatomy of Nautilus pom pi I ins.) 

3. Jxmgitudinal section of a pallia) tentacle of Lima «p. Original. 

4. Longitudinal section of the tip of a cirrus of XautHus pompilius. (From 

Griffin. Anatomy of Nautilus ponipilius. j 
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BEITRAG ZUR COLEOPTEREN FAUNA DER PHILIPPINES 


Von J. Mom eh. 

( Merlin, Ucrmnny. i 


Holotrlchla latecostata sp. nov. 

Supra picca, pruinosa, subtus brunneu, nitidn, pygidio abdoniiiUMjue 
flavin. Capite fortiter sulmigoHo-puiietato civ poo inargim* antieo cmar- 
ginato; prothorace Into, laleribus medio rotundato-dilalatis, disco spar- 
aim, versus inargines iatcrales paulo densius punctate, linen media laevi, 
nntioe abbreviata ; seutello remote punctate, medio laevi; clytris, siiigulo 
1 -costa to, costa prirna postice ad suturam versus valde dibit ata, subrugoso- 
pumlalis, feminao juxta suturam traiisversim-plicatis; pygidio liaud 
dense umbilicato-piinctuto. Subtus medio subtiliter paree punctato, late- 
ribus densius punctatis et tlavo-pilosis; tibiis anticis tridental is, artieuln 
priino tarsorum postieorum seeundo aetpiali. 

Long. lfi mill. 

Typus No. 11739 in Coll. Knt., Bureau of Science, Manila. 1\ I. 

[fab: Palawan, Bacuit (C. M. Weber, Collector). 

Die Fonn dcs TTalssehildes, die pruindse O be recite und der aufgetrie- 
bene gelbe Baueli verweisen die Art in die unu-ida-Gvuppe. Her Kopf 
ist kriiftig, fast runzelig punktiert, der Clypous in der Mitte leicht aus- 
gebuchtct. Die Seiten des Ifalsschildes si rid in der Mitte bogcnfbrmig 
erweitert, vor den Vordereeken 1st der Seit en rami llacli aiisgebuchtet. 
Die Oberiliiche ist zerstreiit mit Nabelpunkten bedeekt, docli stelien die 
Punkte iinch den Seiten xn etwas dicliter und sind gibber. Kino punk! 
freic Mitlellinie ist nur in der liinteren lliilfte zii erkenneii. Das Scliild- 
ehen ist zerstreut punktiert, seine Mitte gin It. Die Fliigeldecken sind 
rniissig diclil nabclarlig und uumentlicli beim 9 etwas runzelig punktiert. 
In der Mitte neben der Nalit zeigen sicli beim 9 Querfalteu. Jede 
Fliigcldeckc liisst 1 scliwuehe Itippcn orkeuiieu, von denen die innerste 
sicli hinten selir stark naeli der Nnht zu verbreitert. Wall rend boi dem 
vorliegendcn cf die ganze Oberscitc der Fliigeldecken pruinbs ist, sind 
bei den beiden $ die Seiten gUinzend. Ibis Pygidimn ist schwneli gewblbt 
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und massig dicht mit Nabclpunkten bcdeckt. Die Unterseite ist mit 
Ausnahme dea gelben Abdomens braun, in der Mitte aehr zerstreut, an 
den Seiten dichter punktiert und hier behaart. Die behaarten Stellen 
an den Seiten des Abdomens sind matt. Die Vorderschienen aind in 
beiden Geschlechtcrn kriiftig dreiziihmg, die beiden erBten Gliedcr der 
Ilintertarsen sind gleich lang. Die Krallen aind an der Basis ver- 
breilert, am Ende ziemlich atark gebogen, der mittlerc Zahn ist schwach 
und etwas naeh riickwiirls gerichtel. 

Protaetia bankal up. nov. 

Viridis, flavo-irmculatn, supra opaca, siibt-us nitida. Capitc maris sub 
ti liter, fern in He grosse punctate, f route 2 - an 4-flavo-maculata, clypeo 
nitido, rruirginibns paulo elevatis, inargine anf ioo cmarginato; prothoracc 
lateribus flavo-marginatis, vil la marginali post ice abbreviata, disco flavo- 
bimaculato; scniello immacnlato; elytris obsolete punctato-striatis, juxta 
scutelli basin alque apicem, prope sulurain, apiee, juxta imirginea late rales 
et inter seutellum et hmnornm maculis flavis ornatia; pygidio flavo-bivit- 
tato, viltis antice fureatis. Sublus pectoris abdomi risque lateribus flavo- 
maculatis; processu mesoaiernali dilatato, margine antico rotundato ; libiis 
antiois in utroque sexu tridental is, mediis et posticis infus flavo-ciliatis. 

Long. 17 mill. 

Typus No. 6334 in Coll. Ent. Bureau of Science, Manila, P. 1. 

Ilab: Negros Occidental, Bago (Charles 8. Banks, Collector). 

Die Alt hat in der Zeichnung Ahnlichkeit mit. venerabilis Mobn. 
Sie isl etwas klciner, die Unterseite ist bei alien vorliegcnden Fxeni- 
plarcn gr iin und anf den Fliigoldecken befindet sieh unterlialb der Selin I- 
ter eiue sell male gel be Seiten randbi nde, die bei r in crab His feblt. Audi 
der Forceps ist nnders gebildct wie bei dieser Art. Der Clypeus ist 
beim J fein, boim 9 kriiftig punktiert, miissig hoch umrandet, der Vor- 
derrand nusgebuehtet. Auf der Stim befinden aieli 2 oder 4 gelbliehe 
Torneniflecken. Das TTalsschild liisst infolgc der Tomentbeklcidung eine 
Skulptnr niebt erkennen. Die Scitenrander sind gelb gesaurnt, docli 
reiclit die Seitenrandbinde niebt bis zu den Hint erock oil. Anf dem Dis- 
cua befinden sieh 2 rundliche gelbe Makeln. Das Sehildchen ist unpunk¬ 
tiert und ungefleekt. Die Schnlterbliitter haben einen hintcren gelben 
Rand. Die Flugcldeekcn lassen run* nndeullidie I > unktvcihen erkennen. 
Sic sind neben der Nnht etwas verflaebt, so dass die Naht deutlieh licr- 
vortritt. Von gelblieheln Makeln befinden sieh auf ilmen je einor neben 
Scliildchenbasis und Sehildchenspitze, ein rundlieber in der Mitte und 
ein querer hi liter der Mitte neben der Naht. ein kleiner an der Naht- 
spitze. Neben dem Seitenrande liiuft eine schrmile Liingsbinde unter- 
halb der Schulter und befinden sieh daliinter 4 mehr oder weniger qnerc 
Makeln, von denen der letzte neben dem Endbuckel liegt. Ausserdern 
befinden sieh binter dem Vordcrrande noeb 2 kleine. liintereinander- 
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liegende Flecken. Das Pygidium triigt jederscits cine gclbliche Liings- 
binde, welche sich nach vorn verbreitcrl und gabell. Auf der Unlcr- 
seite sind die Seitcn von Brust und Abdomen gelb gemakelt lind zwnr 
triigt jedes Abdoininalsegment jcderseits 2 gelbe Qncrbinden, die aus- 
sere am Hintcrrande, die innere am Voider ran do. Dor Brustfortsatz 
ist nach vorn yerbreitert, sein Vordcrrnnd ist Jlach abgerundol, seine 
Oberfbiche fast glatt. Die Vorderschienen sind in beiden Geschlecbtern 
dreiziihnig, die Vorderhiiften, Schenkel nnd Schienen sind gelb bewimperl. 

Ich widme die Art dem Entdccker dcrselben, llerrn diaries S. Banks, 
Entomologist, Bureau of Science in Manila. 




INDEX 


(New mimes are printed hi heavy-faced tj 
references of m 

V 

A-AmOd, 232. 

A-Apox dl glmnlynng, 24U. 

Ablabea phlllpplnus Hoettger, 201. 

tricolor (Sehlegul), 201. 
Aeroetiordinie, 255. 

ArtlnocyrJIiiii, (SJ. 

.Kthuopsur, digestive system in, 32. 

.Kthopygu bonllA Mourns hikI Worcester. 10. 

rniignlflcn Sharpe, 40. 

Agar-agar, ;HW. 

Aghnrdhlclla Hp. ( SOP. 

Agongs, value of, 130. 

AlpysuruH eydouxll (dray), 205. 
Aklinocycllnn, 6J. 

Alnng, H2. 

Allln, Uenjamln Casey : AUIii'h Standard 
English-VlHiiyan Dictionary, reviewed. 

281. 

.liven]Ilia, tiJ. 

Alveolliiella. 54, fid. 70. 

quuyl, .7/1. 

AiiiblyceplinlldiP, 207. 

Ambus ('iiniHrlucH, iion-Clirlstiaiis of, 321. 
AinphlsteKluncf. mamlllnta d'Orb.. 70. 77. 

iiIuhI Verbcek, 07. 75. 

Anas, digestive system In, 32. 

A nous stollduH (Li mucus), 171. 
Anlhropology. The men of Culnln, 7 ; FT 
llplno ears: 1H. Negrito, 107. 

AiiIIiiih rufulufl (Vlelllot), 4 0. 

Antlpnthiirlu Hp., 307. 

Arngnn, 300. 

Artnmlden panuyensln Stecre, I3. 
AHterocyclInn, (it. 

Astur trlvlrgntus (Temmlnek). 41 
Align rig, 83. 

It 

Itngnhns of Diivno Ciiilf. 12.7. 

Itagol, 82. 233. 

Mafpundl, 133. 

Makayaimn, 97. 

Mnkl, 82. 233. 230. 

Malakat, 134. 

Mnlntnn, 283. 
llnliit.Hr. 131. 

Mulltok, HI. 

Italu, 234. 

Mnriftlbnrifc. 232. 


r pe ; numbers in itulim IiuHchMi synonyms or 
Inor Importance.) 

1 Haris-barts, 3i>!». 

Murk slm, 281. 

HAKTOX, MOV KKANKMN, Tbe Harvest 
Feast of the Klangiiu ITiigno. Si. Se« 
also Hkvkii. If. Oti.ky. 

MuhI. S3. 

Maya. S3. 

BRAN. KOUEllT MEN NETT. Filipino Eurs : 
111. Negrito. 107 ; The Uncial Anatomy of 
the Philippine Islanders, reviewed, 223. 

MEAN, ROHERT MEN NETT, und PL.ANT A, 
FEDERICO S., The Men of Calnta, 7. 
MArhe do iner, 283. 

MEYER, 11. OTLEY, Review of Mean's The 
Racial Anatomy of the Philippine Inland 
ern, 223. 

| MEYER. 11. UTLEY, arid MAKTON. ROY 
FRANKLIN, An Jfngao Murlnl Ceremony, 
227. 

Ml lute, 283. 

Miluu, 231. 

•• Mlnabudnn. S3. 

Mlnadayiin, S3. 

Minin from northern Negros. 39. 

1 Itlrds, Philippine sea, newly discovered breed¬ 
ing places of, 107. 
i Miseliofla Jnvnnlen III.. 

I Mlnck coral, 307. 

I Mlue coral. 3*»7. 
j Mo Idle. 250. 

Ilolga angiilntn (Peters), 203. 
cyonodon (Mole), 204. 
dendrophlla (Hole). 203. 
phlllpplnn (Peters), 263. 

Molglnie. 203. 

, MoohleH, hybridism among, 179. 
j Hook reviews. See REVIEWS. 

Morkenkiifer der Phlllpplncn, 17. 

Hrndyptis, /3.'., 

MubOd. 230. 

Muhiid jiirH, S3. 

I Mubulcus roroniundUH (llodduert). 41. 
j nubulellH, digestive system In, 32. 

1 Mugu, 84. 

Mugan. 81. i»0. 
llulolo, 302. 

: Tluluhnn. 95. 

! llurlal ceremony. Ifugno, 227. 

1 Murlal Jars. 3. 

! Hntek. 82. 


335 




330 


INDEX 


i- 

CacoiimutiH merullnus (Seopoli), 42. 

Calnta, mou of, 7. 

Calnmnrla bltorques Peters, 262. 

cvcrettl Doulcnger, 262. 
gervalsll Pumfirll et Blbron, 262. 
grnyl GOnther, 202.*' 
mearnsL Stejnegor, 262. 
mlndorcnslB Boulenger, 262. 

CulllBltta lenochlamya (Sharpe), 45. 

Cnmlgulu Island, burlaL mounds of, 1 ; loca¬ 
tion and description of, 1. 

Canot-canot, 300. 

Catfish, 310. 

Cauat-cauat, 300. 

Cave burials, 3. 

Cayman akin, 310. 

Centales, 193. 

Ccyx bourns! Stcere, 41. 

Chaotomorpba crassa (Ag.) Kilt/., 309. 

Chambered nautilus 301, 303. 

Chelono lmbrlcuta Linn., 291. 
iiiydus Linn., 202. 

Cliorsydrua granulnl.iis (Schneider), 255, 
311. 

CblloBcylllum lndlcum Linn., 312. 

Chlrodota dubia Semper, 313. 

incongruu Semper, 313. 
pauucusls Semper, 314. 
rlglda Semper, 313. 
vnrlablllN Semper, 313. 

ChoIa*pus, 155. 

Chrysochlorls, IS7, 193. 

Chrysocolaptes xnnthoccphalus Walden and 
Layard, 42. 

4’hrysopeleu ornata (Shaw), 264. 

Clbolan, 132. 

Clnnyrls gulmanisensls Stcere, 46. 

Clttoclncla nlgrorum Grant, kh- 

Coccotrypcs granlcepa Klchhoff, 21. 

pyginmus Elcbhoff, 17. 

Cocos nuelferu Linn., 2J. 

Codluin teuuo KUtz., 300. 

(-OLE, PAY COOPKK, The Uagobos of 
l)Avao Gulf, 127. 

Colcoptcreu Fauna der Plilllpplnen, 331. 

Coloehlrus anceps Selonka, 315. 

cwruleuu Semper, 314. 
cucumls Semper, 314. 
cyllndricus Semper, 315. 
quadrangular!!} Leas., 315. 
qmulrnngulus Lnsn., 286. 
tuberculosus Quoy and Qnlm., 
315. 

vl rid Is Semper, 314. 

Colubrlda!, 255. 

Colubrlmc, 256. 

Colugo, 148. 

f'olumba grlsengiilnrlH ( Walden and Liiynrd), 
41. 

Conic shell, 301. 

Cornl, black, 307. 
blue, 307. 

Japanese precious, 305. 

precious, 305. 

red organ-pipe, 307. 


t.'onilliuiu boshueuslh Kishlnouye, 303. 
ronfusum Moroff, 306. 
elutlus Ridley, 306. 

Inutile KlHhlnouye, 306. 
japonlcum Kishlnouye, 305, 306. 
Johnsonl (Gray), 306. 
konojol Klsklnouye, 306. 
madereuHo (Johnson), 306. 
nobllls Pallas, 305. 
pustllum Kishlnouye, 306. 
regime (Hickson), 300. 
riibrum Ijlnn., 305. 
secundum (Dana), M06. 
stylnsteroldoa (Ridley), 300. 
sulcatum Kishlnouye, 306. 

Corals, reef, 307. 

Curdyllne terminally Kunth. 235. 

Cotton-spinner, 283. 

Cranlorrhlnus waldenl Sharpe, 42. 

Crimes, 131, 132. 

CrlollHH, 7. 

Crocodile skin, 310. 

CmcodllUN palustrls Lesson, 310. 

poroBUH Hehnclder, 310. 

CrosHOtnrsus enniatus Chapuls, 20. 

lecoiitci Chap., 17. 

Crotallmu, 207. 

Cryphalua squamulosus Strohmeyor, 20. 

Cryptolophu ollvacoa (Moseley), 43. 

CucuniarJu caucscenB Semper, 313. 
cllrca Semper, 312. 
conjungens Semper, 312. 
longlpeda Beuipur, 312. 
iimeulata Semper, 312. 
mlrubllls Thdel, -313. 
vei-Hlculur Semper, 312. 

CIJUL, HOLTON C., Notes on the Digestive 
System of Hydrocornx, 31. 

CyanomyluH cuileetls (Tweeddala), 43. 

CycloclypeuH, 6). 

Cycloclypous communis Marlin, 57, 60, 75, 
76, 77. 

Cyclocorua IlncutiiH (Reinhardt), 25H. 

Cynoeephalus, 1)0, 180, 205. 

I> 

Hactyllpulpus quadrntocollls Chapuls, 18. 

traiiHversus Chapuls, 18. 

DarTfeln, 235. 

Ddnftoin, 244. 

Piirago, 133. 

Dnsycrolnpha speelosu Tweeddale, 44. 

Dad Ion, 240. 

Days, 88. 

DeiidrelaplilH cturQluulus Gridin, 261. 

caudollneatus (Gray), 261. 
fiiJlgtuoBiis Gridin, 261. 
mndealUH Doulcnger, 201. 
LerrLflcus (l’etera), 261. 

Deudrophis pictus (Gmclin), 259. 

punetulata (Gray), 260. 

Dlcauiin dursnlo Sharpe, 40. 

hcDmatoHtlctuin Sharpe, 40. 

DlcruriiH mlrabllls Walden and Layard, 46. 

Dlsc-nt-yt-llua, 61. 



INDEX, 




887 


Dlstelra cluclnuatlt Van Denburgh nml 
Thompson, 264. 
cyanoclncla (Daudin), 265. 
faaclata (Schneider), 204. 
longlcepa (GUnlher), 265. 
oruata (Gray), 265. 
semperl (Ganuan), 265. 
aplrailH (Shaw), 265. 

DiwaLu, 133. 

Dollophls hlllneatUH (Peters), 266. 

phllipplnua (GUnther), 266. 

Dull u in cos latum, 65. 

Dotal, 83. 

DOUVlLL£, HI2NRI, Les Foramlnlffirea dHDN 
lo Tertialro des Philippines, 53. 

Dry m-a lain us phllipplnUB Griffin, 259. 
DvyophlopH phllippina Duulenger, 26-1. 
Dryophin prnelnuu Hole. 261. 

K 

Kara, Filipino, 107. 

Kars. Negrito, 107. 

Earth World, 88. 

ISecopt opt crus scxspliioKua Mutsch, 25. 
Hchliinciicumis ndviMHiirla Semper, 313. 
Edible seaweeds, 308. 

Edible turtle, 295. 

ICdollHomn paimyeiiHc S tec re, 43. 

Eluphe erytlirurn (Oiuntrll et. Illbmii). 260. 
nxycephalu (Role), 260. 
phllippina Griffin, 260. 

Elnplna*, 265. 

Knteromnrpiin Inteetinails L., 309. 
Entomology. DorkenkAfer dor Phllipplncn, 
17 : Heltrag zur Coleoptcrcn Fauna dor 
Plilllpplnen, 331. 

Epleratca iuornatus (Heluhardt), 268. 
Erlnaceus, 161. 19ft. 

Ethnology. The burial mounds of Caml- 
guln Island, 1 ; oil a quinary notation 
uinong the Ilongots of northern Luzon, 47 ; 
ilio harvest feast of the Klangau ffugao. 
Hi; tho llagobos of Davao Gulf, 127; 
an •Ifugao burial ceremony. 227 ; the 
non-Christian people of A mhos Chitih Tines. 
321. 

Huchutima splnoaum (L,.) J. Ag., 309. 
Eugpamoluk Manobo, 132. 

Eulepldlnu, 59, 61. 68. 

Eurydnctylus mulMspinous, 25. 

sexHpInosus Mot.sch, 17. 25. 

F 

Finest of Klungan IfiiKao, harvest. HI. 
Filipino ears, 107. 

Fishery resources of tho Philippines, 283. 
Flnbelllporua orbicularis Dervleux, 7). 
Flying lemurs, Giileopterldso. the skeleton 
In the, 139, 185. 

Formula lfArns dans lo Tertialro des Philip¬ 
pines, Its, 53. 

Fregala aqulla (LfuiireuH), 174. 

Frog tadpoles, 219. 

Fucua gulaman Blanco, 809. 


(il 

Galeopllhecus temmlnckll Wat., 148. 
Guleoptfrldie, the skeleton In, 139, 185. 
Gumel, 309. 

Gun Him, 284. 

Gclldltim, 601). 

Gerurdlu prevostiuna I Kydoux et Gervalsc), 
263. 

(•Inoni, 134. 

Glolilgerhiu, 77. 

Gracillnrla con for vn ides (L.) Grcv.. 309. 
cruHH.a llarv., 309. 
euchcuiuoldcs Ilurv., 309. 
lichenoides (L.) Grov., 309. 

GrcaL top shell, 301. 

. Green snail, 301. 

! Green snail shell, 3o2. 

Green turtle, 292. 

GRIFFIN, hAWmiNOE EDMONDS, A 
('heck-list und Key of Philippine Snakes, 
253 ; Review of Kofold's Tho Dialogical 
SiniiuiiN of Europe, 221 ; The Structure 
nf llie Pnlllal Tontai lea of Lima Species, 
327. 

ulawuii, 308. 
uiifeat, 238. 

' Guraman, 309. 

Gyiiimirn. 196. 

II 

llugugu, 83. 
llaganfea, 83. 

Halcyon uiosuleyi (Stccru), 42. 
lialupc, 232. 

Halymenla fonuosa llarv.. 309. 

Han&'ll, 239. 

Hnpl, 234. 

lliiplodnctyliL nmlpadioldcK Semper, 313. 

molpadioldes pelluclda Selcuka, 
313. 

Hnplonodou phlllpplnemd* Griffin, 258. 
Iliiplopeltura boa (Bole). 207. 

Harvest feaHt of tho Klnngnu Ifugao, SI. 
Hawksblll turtle, 291. 

Head-hunting, Ifugnn, 228. 

| Heliopora oreruleu Linn., 307. 

, llemlbungnruH calligaster (Wkegmunn), 266. 

eollaris (Schlegel), 266. 
Ileiiiiprocun major (Ilartert), 42. 
Herpetology. A <-.heck-llst and key of 
Philippine snakes. 253. 
lleterosteglnu, 57. 

11 lurococcyx sparvcrloldea (Vigors), 42. 

. llinamftr, 84. 
j III png, 247. 

[ lllrundn gulturalis Scopoll, 13. 
j niKtiea LIihkcuh, 13. 

* 111.sain. 283. 

j Ilfilnrcliu.s octnlineutiis (Schneider), 259. 

phiviiiM-lialimis (Cope), 259. 
j Hologcrrum phlllpplnum Gilnther, 263. 
i Holothurla albiventer Kemper. 317. 

* alra J.-eger, 315. 
coluber Semper, 316. 
edulis Lesson, 316. 
erlnaoiH Semper. 315. 



INDEX. 


338 


Holothurla fusco-i inerea Jivgcr, 316. 
grftffel Semper. 315. 

ImmoblllH Semper, 31G. 

ImpatlenR Forsk&l. 316. 
monnorata Ja'ger, 315. 
rnonncarlu Lesson. 316. 
pervlcux Helenka, 315. 
pulchclla Belenko. 315. 
scHhra Jiegcr, 316. 
kIiiiUIh Semper, 315. 
squnmlfera Semper, 317. 
tenulHHlraa Semper, 315. 
vagabunda Selenka, 316. 

llolotrlchln lateooatata Moser, 331. 

Ilomalopsliuc, 263. 

Hong die, 285. 

Ilopca, 19. MO. 

Human suer I flee, 130. 

Ilumatikall puge, M3. 

llurrla mlcrolepls ( lloulenger), 263. 
rhynchops (Schneider). 263. 

llydilna*, 264. 

Flydrocorax hydroeorax, digestive system 
of. 31. 

liyloterpc wlndielli UnuriiH mid Worcester. 


Itlu. 236. 

Ifugao burial ceremony. 227. 

Ifiigan, harvest feast of the Kiiingun, HI. 
llongots, quinary notallun among, 47. 
I-nAb-nfi-tan. 238. 

Invertebrate znblogy. On the hubltH of 
ThalaHHliia anoinala (HerhHt), 213; tbo 
structure of the pa 11 Ini ten furies of Lima 
spec lea, 327. 

lole guiinuruHciisIs Steen*. 43. 

Isinglass, 309. 

,1 

Japanese precious (rural. 305. 

Jnlinlus belonged C. and V.. 310. 

K 

Kadarifeyun, Ml. 239. 

Kondull. 310. 

Kapas, 296. 

Klangun Ifugao, bar vent feast or, HI. 

KIlIUo, 233. 

Kittaclnrda HUperellluris Hour ns and Wor- 

eeater, 44. 

Kofold, CharleH Atwood: The Biological 
Stations of Europe, rev lowed. 221. 
Relating, 81. 

Kollnhnn. OH. 

fj 

La god. 8H. 

Lnlong. 302. 

Luiifcalang, 93. 

I^apemln hardwlckli Gray. 265, 311. 
Lntlcauda colubrlna (Schneider). 265. 

latlcaudata (Llnmeus), 265. 

Lemur volans Linn., 148 . 


Lemurs, tho Hkeleton In tlie flying, 133, 185. 
Lepldnryrllnn, 59, 00, 75. 

andrewslHna, 63. 
angularla Newton et Holland, 
04. 08, 70. 
vnr. anguloaa, 68. 
var. boriiHenHlR. 6H. 
cartorl Martin, 65, 69. 
dllatata, 65. 65, 69, 78. 
elephaiiLlna Mun. Chaim., 70. 
cphlpplolden, 63. 
forrcrol Provale, 67, 70, 78. 
formoaa Schlumberger, 6.7, 04. 

66 . 67, 70, 72, 76. 
galllenll Lemolne et H. 

Douvlllc, 65, 69. 
glgantea, Martin, 70. 
inermla Douvlllti, 72. 76. 
var. Inflnta, 68. 

Influtu Provale, 70, 74. 
Insuhe-nutallB .Jones et Chap., 
62, 6.1, 67. 69. 71. 76. 78. 
Joffrel. 65. 
mnntelll, 05. 

mHrglnata l*em. et It. Douv., 

74. 

martini, 64. 66. 

! meodlspHiiMQ, 6%. 

morganl. 64, 65, 70. 
multipartite!, 61. 
murrayana, 03. 

i ngembakt Schlumberger. 83, 

67. 70. 

pneimirgluutu, 78, 75. 
provalol Osimo, 67, 70. 
ruullnl, 67. 

richlhofenl W. 1). Smith, 7 1. 
i 72, 76. 

schlumberger 1. 67. 

•mlthi Dnuvlllft. 73. 75. 
suinatrenHlH. 64. 07. 

i tournouerl Lein, et It. I).. 

67. 68, 70. 

Lournoucrl. vnr. Inlluta Pro 
vale, 74- 

verbeekl Newton et Holland, 
62, 63. 64. 68. 70, 73. 77. 
78. 

' Ijeptoplils vertebralls IJunrfrll et Hlhrnn. 
268. 

Leurotreron occipitalis (llonupurte). 41. 
Llagorn cheyneana Ilarv.. 309. 

Lima species, pnlllal tentnrles of. 327. 
Tilnauwa. 81. 84. 

Lfii-lfun. 239. 
lioek. 301. 

Ixiggerliend, 292. 

LdhOp, 233. 

fjorlruluH reguluN Souance, 41. 

Luzon, quinary notation uinong llongots of. 

i 47. 

M 

| Mabalian, 133. 

I MucrocclIdOH, 10.:. 

■ Mnganl, 133. 



INDEX 




Mnglndanau, 129. 

Makalun, 89. 

Mamall, 310. 

Mammalogy. Tb« skeleton In the Hying 
lemurs, Gnleopturidir. 139, 185. 

Manama, 129. 

Munatus. 111. 

Mandaraugaii, 133. 

Muiiklknpla, 102. 

MuiioJom, 82. 

Murglnoporu. 6 b'. 

Marino products or the Philippines. 283. 
.Marriage ceremony, 135. 

McGREGOR, lilt'll A 111) (!., Notes on a t'ol- 
loction of Birds from Northern Negros, 
39 ; Record of a PufllnuH Now Lo Phil¬ 
ippine Waters and Description of a New 
Species of Mlcranous, 183. 

Mcgalurus twceddalol McGregor, 15. 
Mlcranous IcueocupIlliiH (Gould), /7J. 

worcesterl McGregor, 173. 183. 
MILLER, M 1C It TON 1.., The llurlal Mounds 
of Cainlgulu Island, 1 : review of Allln's 
Standard English-Vlsayan Dictionary. 
281 ; The Non-t'hrlslInn People of Ambus 
fa marines, 321. 

Mlogypslmi, 74, 77. 78. 

Mlogypslnn Irregularis Sacco, 7 J. 77. 

Irregularis, race orlenlnlls Dou- 
V1116, 74. 

.VUscnsthiiK sinensis Audr., :i31. 

Mol whar che, 285 
Mnniimud, 87. 

.Vfonbukuyuuun, 97. 

Monbaki, 102. 

Monbiiluhan, 95. 

Monhii-aa. 99. 

MonkollubHn, 98. 

Monlaglm, 99. 

Montana, 92. 

Monlapu leaders, 8b. 

Monllgld, 94. 

Moiiuiakulun. HP. 

Mon tubal, 8b. 

Monwlwik. 9 S. 

Morenos, 7. 

MOSER, J., licit l ug /.ur Cfileopli-reii J''auiia 
tier Phillppincn, 331. 

Mounds of ('uiniguln Island, burial. I. 
MUIlerlu lecanoru Ju-ger, 313. 

lnuurllluna Quay and OhIiii., 13. 
nobllls Sel , 313. 

Mliming, 283 . 

MungAnui-gAmnii. 2 11. 

.vlunblinilng ceremony. 22P. 

Munlu Jngorl Martens. I*’.. 

Miinlapu, 237. 

Mun-lfu-Hua, 240. 

MunObQg. 23b. 

Muscndlvores cbalybura ( limiapurte), 41. 
Mylogypslna, .77. 

Myology. XnleH on the dlgesllve system of 
llydrocorax, 31. 

Mythology. Tfugno. 81. 


N 

Naja hiingurus Schlcgel, 2bb. 
naju (Limueus). 245. 
nuja var. cx-iu Gmelln, 244. 

mlolcpsls Moulengcr, 2bb, 268. 
sputatrlx Hole, 2b8. 

HiiiuareiiHlH (Peters), 244. 

Matrix aurlculata GUnther. 257. 
chrysarga Hole, 257. 
crcbrlpuucluta (Wleginanu), 257. 

1 dcndropblopH (GliiiLher). 257. HIS 

II neat a (Peters), 257. 

Hpllogusler Hole. 257. 

, sfolnta ( Limueus), 257. 

j Nautilus, 327. 

i pompllius Linn., 301, :so:-t. 

i Negrito earH, 107. 

| Negros, notes on birds from, 39. 
Neplirolepldlnn, 59, 61, (12. b.t. ns, 73. 7.J. 
Net lima nnsuta HI., 310. 

Nguhu, 233. 

Noii-t'hrlHtlans uf Audios t-umarlnes, 321. 
Notation among llongots nf northern Luzon. 
«iulnary. 47. 

Numraullna riinioudl, 59. 

\ variola rla llrndy. IS, 59. 

| Nuiniiiiilltes. 61. 7.1. 

! elegann, 67. 

1 flehtell, 67. 

Irregularis Midi., 7-i 
mnrglnatn Mich., 7). 

1 iiIhrI Vcrbeek. 7.7. 

nIasi I Verheek, 58. 75. 
i nlasl II Vcrbeek, 18. 

subnlasl Dmivllle. 58. 

O 

| Genus liiibrieiiiiih Stamper, 31 4. 

I pygmieus Semper, 311. 

! Oe. 284. 
j Oil, fish, 291 

i Ollgoilon Iwnhlgensls Grlfllii, 26n. 

modcBtus GUnther, 2(10. 

! notospllus GUnther, 240. 

j schiidenhergll Iloettger, 240. 

Omens, 83. 

Opereullnn, 61. 

complnnata, 76. 
rostutll d'Orb.. 54. 17. 
costata var. tubercutata Dmi- 
vllR*, 56, 7b. 

OphlLes niiIIciis (Llnmeus), 258. 

Hubclnctua (Hole), 258. 

; lesselutus (.Inn). 258. 

i OpiMllioglyphu, 262. 

1 OrbiUddes, 16, 17, 76, 61. 7.1. 

carter!, 00, HI, 6.*. 

, dispnnsa, 59. 

glgnnten. bo. 61 . 

iiisulu'-natalls Jones el t'bap.. 7 1. 
martini. 66 . 

papynicea llrndy. 59. 62. 7'..\ 
radlatn. 41. 






INDEX. 




Orbltoides rlchthofent, 66. 

auraatrensls, 59. 

Orb I toll tea, 55, 76. 

martlul? Verbeek, 56. 

Orlolua steerl Sharpe, 40. 

Ornithology. Notes on tho digestive system 
of Hydroeornx, 31 ; notes on a collection 
of birds from northern Negros, 39 ; newly 
discovered breeding places of Philippine 
sea birds, 1G7 ; hybridism among boobleH, 
179 : record of ft Pufflnus new to rhlllp- 
pine wulcrs and description of a new 
species of Mlcranotis. 183. 

Orthoplirngnilna, 61, 67. 

burlolouiel Schlni., 72. 

nsnuitreron nxlllarls (Dunnpartc), 40. 

Ostoology. The skeleton In the Hying 
lemurs, Oiileopterlriie, 139, 186. 

Otollthes nrgcntcus Kuhl and Van Hassell. 
310. 

leuclacuB GUnther, 310. 

Oxyrhndlum luporlnum (GUnther), 258. 

modestum (DumArll «t Blhron). 
25H. 

O/.opemon fuscleolllu Hagedorn, 2J t . 

gravldus Bland ford, 2k- 
laevU Strohmeyer. 22, 2k- 
major Strohmeyer, 23, 2k- 
obanus Hagedorn, 2 k- 
reglua Hagedorn, 2k- 
rugatus Blnndford, 2k- 
Humatranus Blandford, 2k- 
theklac Hagedorn, 2 k- 
flieklaevur. slnguluuglcuH llngc- 
dorn, 2 k- 

vnr. sirambennus Hnge- 
dorn. 2 i. 

r 

i’iighlng, 88. 

Pnlatak, 213. 

Paleontology. Lpk Foraminlfdres dans In 
Tertlalre des Philippines, 63. 

Pullpal, 84. 

Pnfffeo, 92. 

PardallpaniH eleguns (Lesson>. 46. 

Pearl buttons, 300. 

Pearl-oyster shells, 300. 

I'KARSH, A. 9., On the Ifablla of Thalas- 
slna anomala (Herbst), 213: Concerning 
tho Development of Frog Tadpoles In Sea 
Water, 219. 

Penclopldcs pan Ini (Boddaert), 42. 

PetrodroniUB, 195. 

IMiupltreron liiueullpeetUH Bourns uml Wor¬ 
cester, 40. 

nlgrorum Sbarpo, 41. 

Philippine fishery resources, 283. 

sea birds, newly discovered breed¬ 
ing places of, 107. 
sea lurMt’H, 291. 
snakes, 253. 
tortoise-shell, 291. 

I'lilllpplnen, Beltrng zur Coleopteren Fa mis 
dcir, 331. 

Borkenlcftfer drr. 17. 


IMilllppkneu, Ich Forumliilfdi'es dans lo Ter- 
tlalro dcs, 53. 

Piesognster boettgcrl Seoann, 268. 

Pill, 88. 

Pltplt, 81, 230. 

Pitta crythrogustra Tuiniriluck, 43. 

Plncumu placenta Linn., 290. 

PLANT A, FKDKKVCO 8. See Bkan. Ruiikht 

IlKNMKIT. 

Plntydnelylus ubnormls KlchhofT, 25. 

scxspliiosiiH Molseh., 25. 
Platypus cn 11i'ii 1 us, 27. 

jansonl Chapuls, 20. 
lepldus Chap., 77, 27. 
schultzel Strohmeyer, 20. 

Mctiiccus Chup., 17. 

Lurbalus Chap., 17. 

Polydnctylus plcbcliiB (Brousa.), 310. 
Polygamy, 132. 

Polyodontoplils blvlttatiis Houlenger, 254. 
PolyHtomelln, 58, 76. 

eratleulata, 58. 
i rolystomella Hp., 7.». 
i Pot.Hmogalo, 193. 

Prutlncolu euprata (Linmetis), 45. 

; Precious coral, 305. 

Prionllurus dlHcurus (Vlelllot), 41. 
PrlonochuluB sp., 236. 

; ProtaeMa banksl Moser, 332. 

Proteroglypha, 204. 

Psammodynnstcs pulvcruleiilus (Hole), 244, 
Pscudfirliubdluiii longlceps (Cantor), 261. 

nxyceplialum (GUnther), 
# 202 . 

Pscudoxenodon dorsalis (GUnther), 268. 
PhoIuh boholensls Semper, 313. 

hoholonsls pnndiineusls Semper, 313. 
complnnntus Semper, 313. 

Ptcropus, 139. 

Pufllnus chlororhynchun Gould, 183. 
PunlshmcntB for crlmoB, 131. 

Pflok, 9(5. 

Pupu-lo, 309. 

Python rotlciilalus (Schneider), 255. 

It 

Kod organ-pipe coral, 307. 

Kecf corals, 307. 

KKVIKWS (HOOK): 

Allin, Henjamln Casey : Allln'a Stand¬ 
ard ICngllHh-VIsayaii Dictionary, 281. 
Hcnn, Robert Bennett: The Racial 
Anatomy of tho Philippine Islanders. 
223. 

Kofold, Charles Atwood: Tho Biological 
StuMmis of Europe, 221. 

Scldenndol, Carl Wilhelm : Tho Flrsi 
Grnmmnr of tho Language Spoken by 
the Bontoc Igorot with a Vocabulary 
and Texts, etc., 271. 

The Provinces of China, Together with 
;i History of the First Year of II. I. M. 
Hsunn Tung, and an Aceoimt. of the 
Government of Chinn, 51. 

| Hlinbdnrnla longlroitrla McGregor, 45. 

inyRtnenlls (Temmlnck), 45. 



INDEX, 


341 


Khipldocyclina, 61. 

Rblpldura alblventrls (Sbarpo), 43. 

Rotalln, 57, 76. , 

uchrtiterlanu, 57. 
liuno, 83, 231. 

Kupruppuuc, 309. 

Kynchocynn, 157. 

N 

Samong, 301. 

Surgassjum Htllquosum .1. Ag., 309. 
SCIIBBKKK, OTTO, Oil u Quinary Not.illon 
among the llongots or Northern Luzon, 47 ; 
roview of the Provinces of China, 51; 
review of Scldenudcl'a The First Grammar 
of the Language Spoken by the Don toe 
Igorot, 271. 

Scylllunt cupenao Mull, and Hen., HI:!. 

marmoratuin Gray ami Hurd, 312. 
.Sea cucumber, 283. 

Sey, Hiiail, 302. 

Sea luriles. Philippine, 29J. 

SKA LB, ALVIN, The Fishery Resources of 
the Philippine Islands. Part IV, Miscel¬ 
laneous Marino Products. 283. 
Sraweed-lslngluss, 309. 

Scldciiadel, Carl Wilhelm : The First Gram- I 
mar of the Language) Spoken by the Don¬ 
um Ignrol with a Vocabulary and Texts, ! 
etc., reviewed, 271. 

Shark-Mu industry, 2S0. 

Shell, conic, 30i. 

grent top, 301. 
green snail, 302. 
tortoise, 291. 

Shorea robustn, 20. 

SH1IFKLDT. R. W., The Skeleton lu the J 
Flying Lemon*, Gnleiiptcrld.'p, 130, 185. 

*kIn, cayman, 310. 
crocodile, 3lo. 
shark, 291. 

Sky World, 88. 

Slavery, 131. 

Snakes, check list oml key of. 253. 

Snlcnodon, 193. 

Sorex, 101, 193 
Sorites, 56. 

Sphierotrypes burbatus llagedorn, 20. 

blaudfordl Schuufuss, 20. 
colmbatoreiiMlfl Stcbblng, 19. 
globulus Dlandford, 19. 
phlllppinengls Slroliinoyer, is, , 
20 . 

pllu IJlundford, 19. 
slwallkensis Stcbblng, 19, 20. 
Langaniis Scliuufu-ss, 20. 
Spilornls paiiaycnsln Stoere, 41. 

StegonolUH dumerlllll Hotilenger, 259. 

muellerl Duinoril et Dlbnni. 259. 
stegoHtoma tlgrinum Linn., :Mi. 

Slcrun boreolla Dangs, 170. 

fuscuta Linnaeus, 171. 
gracilis Gould, 108. 
mclnnalichen Temnilm-k, I OS. 


SlichupuM nano Semper, 315. 

vurlcgutus Semper, 315. 

Stomach In Ilydrocorax, lining of, 31. 
STROHMBYlilt, H., Rorkeukttfor der Phll- 
ippincn, 17. 

Sulii cyanopa (Sundev.), 170, 179. 

loucogaslru (Doddaert), 108, 179. 
plscutor (Linnu’UR), 108. 

Surnlculua vclutluuH Slmrpe, -12. 
Susong-daliigu, 301. 

SynapLu bc.selll Jirgcr, 311. 

duhla Semper, 314. 
glabra Semper, 314. 
gmcilLs Semper, 314. 
grisett Semper, 314. 

Indlvlsa Semper, 314. 

Innominata Ludwig, 314. 
inoleHta Semper, 314. 
nigra Semper, 314. 
pseudo-dlgltata Semper, 314. 
recta Semper, 314. 
reticulata Semper, 314. 
situ 11 is Semper, 311. 

T 

Tuclmrnls pullldior McGregor, 12. 

Tufel, S3. 

Talpu curop:**ii, 156. 

Tuuygnathun liicionenslM (Llnnieimi, 41. 
'l'aopun, 129. 

Tapul, S3. 

Taragoml, 133. 

Tatlk, 310. 

Taugh, 81. 

Tayaban, 94. 

Tentacles, palllal, of, Lima species, 327. 
Terlliilro doa Philippines, Los Foramlnlfftres 
duns lo. 53. 

Tlialiisslna anomulu (llerbst), 213. 
Thalossochelys carelta Linn.. 292. 
Theobrornu cacao Linn., 21. 

Tli read-III), 310. 

Ttiriponnx hargtttl Sliarpe, 12. 

Thymic rlglda Semper. 313. 

v 1 1 Iohji, Semper. 313. 

Tliyunldlum rebiiensn Semper, 313. 

Tlgyninii, 133. 

Tingap, 84. 

Tnglnl and Togllbnn, 129. 

Toglibon, 129. 

TomlcuM perforans WoIIilnIou, 2J§. 
Tupldniintuu a If. bypomeluH Gllntbor, 1 68. 
TortolHe-bhell, Phlllppliio, 291. 

Trepullg, 283. 

Trlmeri'Hiirtis lluvomnculutus (Gray), 207. 

gramlneiiK (Sliuw), 207. 
hnlleus GrllUn, 2GS. 
schnitzel Griffin, 267. 
sninatraiiii.s (Raffles), 207. 
waglerl (Dole), 267. 

Tioclius, 301. 

nilotlcus Linn., 301. 

Trnpidonotiis dorsalis Gllnther, 308. 

Trymiyx Jnpnnlens Schlcgf-l, 295. 



INDEX, 


342 


Tubiporu spp . ;u)7. 

TnkAb, 23a. zap. 

Tumfliidh, 2M7. 

Tuii^h, 23S. 

Til-ol, JI1. 

Ttipnln, 

'I'uiixi. :u)2. 

inariiiorut.iis Tallin., MOI, .102. 
Tunb\ edible, 295. 

Kroon, 292. 
hnwkHblll. 29J. 
loggerhead, 292. 

Tunit's, Philippine hpii, 291. 
TypliluKwiphlH brevis OUnther, 2H2. 
Typblopldn 1 . 251. 

Typhlopa brumlutiH (l)uudln), 254. 
cumlngl! (Gray), 255. 
JnRorl Pel era. 254. 
nllvnriMiH (Gray), 255. 
rubor Hoi'tlR^r. 255. 
ruflonudu (Gray). 255 

I' 

( iiibilnu, 3 Hi. 
l iidor World, ss. 

L'rolonchn event l (Twocddule», -Hi. 
l-yuiie, HI. 

V 

Vicnrya callosa. .»»"». OH. 

Vlpprldip, 2t»7. 


\V 

Window-shell, 296. 

Wlwlk, 98. 

WORCESTER, UK AN Newly lHacovered 
Breeding Places of Philippine Sea Birds, 
167, Hybridism among Boobies, 179. 

\ 

Xuiilliolicnm roHouui (Dumont), 42. 
Xcorpplius rufus (Gray), 4M. 

Xylrborus nhnormlH EIcbholT, ri5. 

• uplto Scbuuf, 17. 
kraatzll Elchh., 2 ). 
kraatzll var. phlUppim nsIs Kiclili 
17, 25. 

perforiinu Wollnaton. 24. 
peiToriuis var. pbllippIncnM* 
Elt-hh, 25. 

> 

Yncnl. 79. 

Yunglplrus imioiiliiliis (ScopolM, 12. 

% 

Zuocya curluutUH Giinthcr, 259. 

luzoncnsls Giinthcr, 259. 

Zenopelt Idle, 255. 

Zenopeltis unlcolor Reinhardt., 255. 
Zonophaps pollocepbala (Hartlaub), 41. 
Zostcrops n I Riorum Twooddalo. 45. 


o 





I. A. R. I. 75 


IMPERIAL AGRICULTURAL RESEARCH 
INSTITUTE LIBRARY 
NEW DELHL 


Date of issue. 

Date of issue. 

Date of issue. 
















. 























































